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IDENTIFICATION 
PRODUCT CODE: AC-8850F -MC 
PRODUCT NAME : CZKMAFO MOS/CORE 0-124K EXER 
DATE CREATED: MAR., 1979 
MAINTAINER: DIAGNOSTIC GROUP 


THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 


THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A_ LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 


DIGITAL EQUIPMENT CORPORATION ASSUMES NU RESPONSIBILITY FOR 
THE USE OR RELIABILITY CF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 


COPYRIGHT (C) 1975,1979 DIGITAL EQUIPMENT CORPORATION 
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106 [1.0] ABSTRACT 


THIS DIAGNOSTIC WILL TEST 0 = 124K OF MOS OR CORE MEMORY 
a ANY PDP=11 FAMILY COMPUTER. SOME TESTS ARE WORST CASE 
FOR MOS AND SOME FOR CORE, BUIT ALL TESTS ARE ALWAYS RUN. 
THE TESTS OCCUPIES LESS THAN 2k OF 

USED_TO TES? A SYSTEM WITH ONLY 4K OF 

EXISTS, HOWEVER, THE ABSOLUTE LOADER IS NOT SAVED. 


THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONITORS. 
ON PROCESSORS WITH NO HARDWARE SWITCH REGISTER, SOFTWARE 
SWITCH REGISTER = LOCATION 176. 

GETTING STARTED 


OM gees SWITCH REGISTER SFT LOCATION 176 TO OBTAIN SWITCH 


a kk kk sk as a 
oO 


NONMNNDDIN 3 PS SS wee 


i. ag te REGISTER = 00000 
START AT 200. 


THE MEMORY LIMITS WILL BE PRINTED. 
SEE SECTION 4.4 FOR REST OF tg EXPECTED. 
a me il WILL BE TYPED LAST, AND THE TEST WILL 


TO HALT THE TEST, TYPE CONTROL-C, THIS WILL INSURE THE 
PROGRAM IS RELOCATED BACK TO LOWER MEMORY. 
BE PATIENT, THE CONTROL=C IS ONLY RECOGNIZED AT THE END 
OF THE CURRENT SUBTEST. 
IF AN UNEXPECTED HALT OCCURS SEE SECTION 6.0. IF AN 
ERROR # IS TYPED SEE SECTION 6.2. 


!CAUTION! BEFORE ‘DIGGING’ INTO THE LISTING READ 
SECTION 9. 


126 
127 
128 
129 
130 
131 
132 
133 


Deaciacaanainan 
SSOIGRALK 


SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS) 


HALT ON ERROR 

LOOP IN SUBTEST DEFINED BY BITS <3:0> 

INHIBIT ERROR PRINTOUTS 

ENABLE TESTING ABOVE 28K (WITH MEMORY MANAGEMENT) 
ENABLE PARITY TESTING 


ELOCATION 
TYPE FIRST FAILING BIT ERROR PER 4k. 
ENABLE LONG GALLOPING TEST 
INHIBIT MEMORY SIZING 
INHIBIT *PASSAXX** PRINTOUTS 
INHIBIT PRINTOUTS 
B1T03-81T00 BEGINNING TEST NUMBER, 
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rer [2.0] REQUIREMENTS 
My {C2.1] EQUIPMENT 
164 STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT DEVICE 
165 AND FROM 4K TO 124K OF MEMORY. PROGRAM WILL ALSO RUN ON THE 
Mg PDT-11 AND ON 30K LSI SYSTEMS. 
168 
169 
ioe [2.2] STORAGE 
172 PROGRAM STORAGE = 0000 - 7744. PROGRAM EXPANDS FOR ERROR 
173: HISTORY AND TO SAVE Se rhie} LOADER OR XXDP CHAIN MONITOR. 
fe (SEE SECTION 9. FOR DETAILS 
176 
177 
18 C3.0] LOADING PROCEDURE 
i USE STANDARD PROCEDURE FOR PDP-11 ABSOLUTE BINARY FORMATTED TAPES. 
182 
183 
Ms [4.0] STARTING PROCEDURE 
5 [4.1] SWITCH SETTINGS 
4 SOFTWARE SWITCH REGISTER = LOCATION 176 
sb BIT15(100000) HALT ON ERROR 
1% B1T14(040000) LOOP ON TEST DEFINED BY SwiTCH REGISTER BITS <3:0> 
Hb BIT13(020000) INHIBIT ERROR PRINTOUTS 
196 BIT12(010000) ENABLE MEMORY MANAGEMENT (TESTING ABOVE 28K, 30K SYSTEM DOES NOT 
4 NEED KT SUPPORT) 
199 BIT11(004000) ENABLE PARITY MODULES. 
soy !*PAR"’ WILL BE TYPED 
202 BIT10(002000) HALT AFTER EACH SUBTEST 
4 !PRESS CONTINUE TO DO NEXT SUBTEST 
205 BIT09(091000) INHIBIT PROGRAM RELOCATI 
206 !IF SET LOCATIONS “30-7776 WILL NOT BE 
itd ! TESTED. 
209 B1T08(000400) TYPE FIRST FAILING BIT IN EACH 4K BANK ONLY. 


!THE TOTAL ERROR COUNT (UP TO 377) WILL 
!BE SAVED IN THE ERROR HISTORY. 


BiTU7(000200) ENABLE LONG oo TEST. 
!"'GLP"* WILL BE TYPED. 
!CAUTION! INCREASES TEST TIME BY FACTOR OF 25. 


NoNnoaPononony 
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[4.2] 


[4.3] 


[4.4] 


B1106(000100) 


B1T05 (000040) 
B1*94(000020) 


BIT03-B1T00 
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INHIBIT MEMORY SIZING. 

!THE MEMORY LIMITS MUST :3 SETUP IN THE FOLLOWING LOCATIONS: 
(VALUES TO TEST O=8k ARE SHOWN) 

(LOWTWO=LOCATION 324) 


LOWTWO: 0 sSTORE BITS 17:16 OF LOW TEST ADDRESS 
LOWADD: 0 ;STORE REST OF LOW TEST ADDRESS 

:DO NOT ATTEMPT TO SET THE LOWER LIMIT 

AT _OR ABOVE 160000 ON A 30K LSI SYSTEM. 

: THE PROGRAM WILL ASSUME MEMORY MANAGEMENT 


;MUST BE USED. 
HIGHTWO: 0 STORE BITS 17:16 OF HIGH TEST ADDRESS 
HIGHADD: 37776 ;STORE REST OF HIGH TEST ADDRESS 


INHIBIT *PASSAXX'' PRINTOUTS 


A. INHIBIT ERROR HISTORY PRINTOUTS. THE 
ERROR HISTORY CAN STILL BE OBTAINED 
BY TYPING CONTROL-C. 
B. INHIBIT PRINTOUTS ‘PAR’',"'GLP'',"'TST13 BNK XX''. 


NUMBER OF TEST (0-13) TO RUN FIRST 
'NORMALLY USED WITH BIT14 (LOOP ON TEST) 


CONTROL=C OPTION 
CONTROL C [*C] AFTER COMPLETION OF THE CURRENT TEST. 


STARTING ADDRESS= 
RESTART ADDRESS = 


THE ERROR HISTORY (SEE SEC. 6.3) WILL BE 
TYPED. THE PROGRAM WILL HALT IN LOWER MEMORY. 
PRESSING CONTINUE WILL RESTART THE DIAGNOSTIC. 


200 
250 OR 200 


RESTART AT 200 CLEARS PASS COUNT ($PASS) AND PRINTS ‘'CZKMAF’’ TITLE. 


PROGRAM AND/OR OPERATOR ACTION 


1) LOAD PROGRAM INTO MEMORY USING ABSOLUTE LOADER. 
2) SET OPTIONS (SEE SEC. 4.1) 

3) START THE PROGRAM AT 200 

4) THE FOLLOWING IS AN EXAMPLE WITH EXPLANATIONS 


OF THE PRINTOUTS EXPECTED. 


"XXXXK=VVYYY"" 
‘ PAR’ ‘ 
+ ‘GLP’ + 


ADDRESSES OF TEST BOUNDARIES. 
:1F PARITY OPTION SELECTED 
31F LONG GALLOPING OPTION SELECTED. 


SEQ 0005 
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PRINTED AS TST11 IS ENTERED. 
“"TST13. BNK 00°’ ENTERING BANK 00 IN TEST 13. 
""TST13 BNK 01°’ :AND BANK 1... 
ETC 246 UNTIL ALL BANKS (UP TO 7) HAVE BEEN TESTED. 


"REL" : THE DiAGNCSTIC RELOCATES TO HIGHEST 
sLOCATIONS UNDER TEST AND RUNS TSTO-TST13 AGAIN. 


""TST13 BNK 00" : TESTING BANK 00 IN TEST 13 (RELOCATED STATE.) 
sNOTE-ONLY BANK 00 IS TESTED IN THE RELOCATED STATE. 


*'PASSAXX'’ sWHERE *'XX"’ IS THE PASS NO. 
ADDITIONAL PRINTOUTS 
"NO PAR'’ PRINTED IF PARITY SELECTED BUT NOT AVAILABLE. 


"NO KT" PRINTED IF SWR BIT - IS SET AND NO MEMORY 
[MANAGEMENT AVAILABLE 


LONG GALLOP OPTION 
NORMAL WORST A ny SR SETTING = 0000. FOR LONG GALLOP 


WILL FAIL. THE TEST TIME IS INCREASED 25 TIMES. 


PROGRAM HALTS (NORMAL+ ERROR) 


THIS IS A LIST OF EXPECTED HALTS. IF THE TEST HALTS 
= A LOCATION NOT IN THIS LIST AND IT IS LESS THAN 776, IT 
MAY BE DUE TO A DEVICE INTERRUPTING. 
NOTE THE HALT AT END OF SUBTEST AND HALT ON ERROR HALT LOCATIONS 
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAN F 
BY SUBTRACTING 500 FROM THE HALT PC AND ADDING THIS DIFFERENCE TO THE 
CONTENTS OF SAVR6 CLOC. 350]. 


PC RECOVERY 


fet deh dots 


ANH NYO 


112 TRAP TO LOC. 4 EXAMINE R6, IT CONTAINS 
THE POINTER TO THE PC 
WHERE THE TRAP OCCURRED. 


POWER FAIL POWER UP WILL RECOVER 
IF _IN CORE MEMORY. IF 
NOT CORE OPERATION IS UNDEFINED. 


HALT AT END OF PRESS anit TO GO 10 
TEST SWITCH SET. NEXT SUBTES 
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6156 HALT ON ERROR PRESS CONTINUE. 
SWITCH SET. 


6240 CONTROL=C_ TYPED PRESS CONTINUE TO RE= 
OR FATAL ERROR START TEST. 
OC CURRED 


ERRORS 
ERROR MESSAGE FORMAT 
Be PRINTOUT CONSISTS OF 6 OCTAL WORDS IN THE FOLLOWING 


"LOCATION GOOD BAD PC _ ERROR PASF LG" 


“ADR ERR'' WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR IS SUSPECTED. 
"PAR_ERR'' WILL BE PRINTED PRIOR IF A PARITY ERROR TRAP OCCURRED 
!CAUTION! IF PARITY ERROR THE GOOD DATA PRINTOUT IS THE 

PARITY MODULE UNIBUS ADDRESS THAT FAILED. 


WHERE : 


LOCAT ION= FAILING MEMORY LOCATION 

GOOD GOOD DATA [DATA THAT WAS EXPECTED] 

BAD DATA CDATA THAT WAS FOUND] 

PROGRAM COUNTER AT ERROR CALL. 

FAILING ERROR NO. (SEE SEC 6.2 - ERROR DICTIONARY) 
CONTENTS OF LOCATION PASFLG.THIS MAY NOT BE RELEVANT. 
(SEE SEC. 6.2-ERROR DICTIONARY) 


PASFLG 


- THE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT. 
"NO KT’' WILL BE TYPED_IF TESTING ABOVE 28k SELECTED AND NO MEMORY 
!MANAGEMENT IS FOUND. (30K SYSTEM DOES NOT NEED KT SUPPORT) 


"NO PAR'* WILL BE TYPED IF PARITY OPTION SELECTED 
!AND NO PARITY MODULES WERE FOUND. 


(FATAL ERRORS) 


"ERR AXXXXXX'* WILL BE TYPED WHERE *'XXXXXX'' IS 
THE ERROR NUMBER. THE DIAGNOSTIC WILL USUALLY HALT ON THIS TYPE 
S ag TR SEC. 6.2 -ERROR DICTIONARY - FOR DESCRIPTIONS 


(APT MODE ERRORS) 


ALL ERRORS ARE TREATED AS FATAL UNDER APT. WHEN AN 
ERROR OCCURS UNDER APT A ‘‘l'' IS STORED -" LOCATION 
$MSGTY AND THE PROGRAM HALTS AT FATHLT 
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$SFATAL CONTAINS THE ERROR NO. IN THE LOW BYTE AND 
THE FAILING BANK NO. UNDER 7EST IN THE HIGH BYTE. 


ERROR DICTIONARY 


THIS IS A AT OF ERROR NUMBERS PRINTED AND POSSIBLE 
CAUSES FOR THE ERR 
THE ROUTINE. NAME WHERE THE ERROR CALL ORIGINATED JS GIVEN IN 


ETS. 

“BAKPAT'' REFERS TO THE BACKGROUND PATTERN beng INTO MEMORY 
FOR VARIOUS TESTS. IF PARITY SELECTED IT HAS A VALUE = 376 ,ELSE=377 
"“SWAPPED BAKPAT'' = 77000 IF PARITY SELECTED, ELSE= 5400 


; CBUSER] BUS ERROR TRAP TO LOC. 4 OCCURRED 
; THIS ERROR IS NOT PRINTED AND IS FOR ‘'APT’’ USE. 


sCTSTTRPJFATAL DATA ERROR 
LOCATIONS 0000-430 FAILED 1'S + O'S VEST. 
[RO = GOOD DATA 


:R1 = ADDRESS OF FAILING LOCATION. 


;CAPTSIZ] APT FATAL ERROR 

:APT MEMORY TABLES NOT SETUP_CORRECTLY 

;CHECK LOCATIONS $MAMS1 [430] TO $MADR4[446] 
:- FOR CORRECT MEMORY SIZE DATA. 


:CTSTSIZ] OPERATOR FATAL ERROR 
Ce ace MEMORY SIZE GREATER THAN 28K 
; (30K SYSTEM DOES aa a KT SUPPORT), BUT 
>SR BIT12 (10000) NO 
:SET BIT12 AND RESTART oA "200. 


:CTSTSIZ]_ OPERATOR FATAL ERROR 

sLOWEST SELECTED TEST LIMIT IS HIGHER THAN 

as A TEST LIMIT. SET LOCATIONS ey ites TSze3 
"HIGHADD’* [330] CORRECTLY AND RESTAR 


:CTSTO] TEST SEQUENCE ERROR 

>TSTO HAS BEEN ENTERED OUT OF SEQUENCE 

:TESTN SHOULD = 00 

>THE DIAGNOSTIC HAS BEEN CORRUPTED. 

:1F POSSIBLE SELECT ANOTHER 4K BANK 

BANK 0 AND RERUN THE TEST ON THE FAILING MEMORY. 


:CTSTO] DUAL ADDRESSING ERROR 

:FOR THIS ERROR THE GOOD DATA PRINTED IS AN 
sADDRESS. THIS IS THE ADDRESS SELECTED WHEN 
2 THE SAME DATA WAS WRITTEN INTO THE FAILING 


CZ7KMA_ MACY11 prACOee? OS-MAR~79 09:02 PAGE 9 
CZKMAF .P11 O5-MAR-79 09:02 


LOCATION. CHECK BANK SELECT CIRCUITRY 


sERR # 7 :CTSTOJ ADDRESS AND DATA ERROR 
: IDENTICAL. TO PREVIOUS ERROR EXCEPT ‘HE DATA 
sWRITTEN INTO THE FAILING LOCATION WAS IN 
ERROR ALSO. 


:CTSTO] DATA ERROR 
: IF BAD DATA = 0000 COULD BE AN ADDRESSING 
ERROR , ELSE COMPARE GOOD AND BAD DATA FOR FAILING BITS. 


;CTSTOJ ADDRESSING ERROR 
; THE FAILING ADDRESS RESPONDED BUT IS NON- 
sEXISTENT. MAY BE A DUAL ADDRESSING PROSLEM. 


:CTST1J TEST SEQUENCE ERROR 
S$TESTN [404] SHOULD = 01 
Z THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST1] DATA ERROR 
COMPARE GOOD AND BAD PRINTED DATA, FAILING 
DATA BITS MAY SHORTED OR SWAPPED. 


:CTST2] TEST SEQUENCE ERROR 
S$TESTN [404] SHOULD = 02 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


4 ee Ay OR DATA ERROR 
R ERR’* NOT PRINTED THEN THE BYTE SELECT 
‘ChecULTRY PROBABLY FAILED. 


:CTST3] TEST_SEQUENCE ERROR 
S$TESTN [404] SHOULD = 03 
: THE DIAGNOSTJC-HAS BEEN CORRUPTED. 


:CTST3] DUAL ADDRESSING ERROR 
DUAL ADDRESSING PROBLEM FOR BITS THAT DIFFER 
: IN GOOD AND BAD DATA PRINTOUT. 


:CTST3] DUAL ADDRESSING ERROR 

7FOR THIS ERROR THE DATA PRINTED IS AN ADDRESS. 
THIS IS _ THE ADDRESS THAT WAS SELECTED WHEN THE 
:SAME DATA WAS WRITTEN INTO THE FAILING LOCATION. 


:CTST3] 1. ADDRESSING ERROR 
: SAME AS ERROR #20 EXCEPT | aaa DATA 
; (SWAPPED BAKPAT) WAS WRITTEN 


:CTST4] TEST SEQUENCE ERROR 
>STESTN Sean SHOULD = 04. 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST4] DUAL ADDRESSING ERROR 
:1F PASFLG = 0 THEN THE FAILING LOCATION 
:AND FAILING DATA ARE DUAL ADDRESSES. 
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sERR # 24 sCTSTSJ TEST SEQUENCE _ERROR 
:$TESTN [404] SHOULD = 05 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


sERR # 25 24 ite, DATA ERROR 
:DATA WRITE OR READ ERR 

ERR # 26 :CTSTS5] MARCHING 1°S AND 0° 
;1F PASFLG=0 coats MARCH! 


SIF PASFLG=1 


ZIF PASFLG=3 HI 
: MAX TO MIN DIRECTION. 


:CTSTSJ MARCHING 1°S AND 0'S DATA ERROR 
: IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA IS 
;CHECKED IMMEDIATELY AFTER BEING WRITTEN. 


;CTST6] TEST SEQUENCE ERROR 
S$TESTN SHOULD = 06 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST6] VOLATILITY/REFRESH TEST ERROR 

:1F PASFLG=0 BAKPAT WRITE OR READ ERROR 

IF PASFLG=1 THE FAILING LOCATION CHANGED WHILE 
: ANOTHER LOCATIONS WAS WRITTEN FOR 
: 2 MS. THE OTHER LOCATION IS SAVED 


IN SAVLOC [352] 

IF PASFLG=2 SWAPPED BAKPAT (77400 OR 77000) 
WRITE OR READ ERROR. 

“IF PASFLG=3 SAME AS IF PASFLG=2 EXCEPT 

: ‘THE DATA IS SWAPPED B/XPAT. 


:CTST7] TEST SEQUENCE ERROR 
S$TESTN SHOULD = 07 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


stysre2 SHIFTING DIAGONAL DATA ERROR 

:1F PASFLG=0 BAKPAT WRITE OR READ ERROR. 

;1F PASFLG=1 BAKPAT READ CHECK ERROR 

i IF PASFLG a —_ 1 BUT EVEN VALUE THEN 

THE FAILING LOCATION + NOT BE WRITTEN INTO, 

IF PASFLG GREATER THAN 1 BUT ODD VALUE THEN 

; THE FAILING LOCATION WAS WRITTEN CORRECTLY 
: BUT LOST THE DATA. 


:CTST10J TEST SEQUENCE ERROR 
S$TESTN SHOULD = 10 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


;CTST10] BAKPAT DATA ERROR “ 
;BAKPAT WRITE OR READ ERROR INTO THE FAILING LOCATION. 


CTST10) are’ RECOVERY DATA ERROR 
THIS ERROR CAN BE REPORTED BY TST10 AND TST11, 
(THEY SHARE CODE). SEE $TESTN [404] FOR WHICH TEST FAILED. 
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FOR BOTH TESTS COMPARE THE GOOD AND BAD DATA AT THE FAILING 
LOCATION TO SEE WHICH BITS FAILED. 


:CTST10] READ RECOVERY DATA ERROR 
; IDENTICAL TO THE PREVIOUS — EXCEPT SWAPPED BAKPAT IS 
[USED AS WRITE AND READ DAT 


;CTST11] TEST SEQUENCE ERROR 
:$TESTN SHOULD = 11 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 


sCTST12] TEST SEQUENCE ERROR 
S$TESTN SHOULD = 1 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 


:CTST12] WORST CASE CORE TEST DATA ERROR 
7 IF PASFLG=1 COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
:IF PASFLG=2 THE FAILING LOCATION WAS WRITTEN AND READ 
; WITh GOOD DATA,BUT FAILED READ CHECK 
READING IN THE MIN. TO MAX DIRECTION. 
IF PASFLG=3 SAME CONDITIONS AS PASFLG=2 EXCEPT FAILED 
: DOING THE READ CHECK FROM MAX TO MIN DIRECTION. 


sCISTI2] WORST CASE CORE TEST DATA ERROR 
IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA WRITTEN 
AND READ IS COMPLEMENTED. 


;CTST13] TEST — ERROR 


;$TESTN SHOULD 
s THE DIAGNOSTIC HAS BEEN CORRUPTED. 


:CTST13] WRITE RECOVERY TEST DATA ERROR 

2 IF PASFLG=0_ COMPARE GOOD AND BAD DATA FOR FAILING BITS. 

: IF PASFLG=77400 DATA ERROR FOUND WHILE DOING A SECOND READ CHECK. 
3 IF PASFLG=77402 DATA ERROR FOUND IN FAILING LOCATION AFTER 

: SMALL TEST PROGRAM RUN IN FAILING BANK. 


CTST13] ig RECOVERY TEST DATA ERROR 

A ERROR FOUND JUST BEFORE THE SMALL TEST 
“WAS TO BE RUN IN THE FAILING BANK. TO AVOID ‘BLOWING’* UP 
sWHEN THE SMALL TEST IS RUN TST13 IS ABORTED. 


7CTST13) eeert RECOVERY TEST DATA ERROR 

: NTICAL_TO ERROR #XXX EXCEPT THE DATA WRITTEN 
7 AND READ. is DIFFERENT. (177667). 

3177667 IS THE COMPLEMENT OF ‘‘JMP (RO)'' (110) WHICH IS 
; THE ESCAPE FROM THE SMALL TEST PROGRAM RUN IN THE BANK 


: CPARERRJ PARITY TRAP ERROR 
; PARITY TRAP TO 114 OCCURRED, 
[FOR THIS ERROR PRINTOUT THE ‘'GOOD ae IS ACTUALLY 
THE FAILING PARITY MODULE UNIBUS ADDR 
> SAVLOC £352] CONTAINS THE PC WHERE THe TRAP OCCURRED. 


;CPARITY] PARIFY TRAP FATAL ERROR 
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SEQ 0012 


; A_PARITY TRAP TO 114 OCCURRED, BUT NO PARITY MODULES COULD BE FOUND 
:WITH AN ERROR BIT (BIT15) SET. 


sERR # 52 ; CNOMM] OPERATOR FATAL ERROR 
: TESTING ABOVE 28K WAS SELECTED, BUT I A pretend MANAGEMENT 
sOPTION WAS FOUND. (30K SYSTEM DOES NOT NEED Kk 
: RESET SWITCH OPTIONS AND RESTART AT 500. 


ERR # 53 ; (PARITY) OPERATOR FATAL ERROR 
‘ ent PARITY TESTING WAS SELECTED BUT NO PARITY MODULES 


FOUND. 
3 RESET SWITCH OPTIONS AND START AT 200. 
rT 8 


[6.3] ERROR HISTORY 


LOCATIONS IN MEMORY ARE SET ASIDE a COLLECT A eit oF 
OF THE FAILING BITS IN A PARTICULAR MEMORY THIS 
Tm FOR EVERY ERROR REGARDLESS OF SWITCH 


NORMALLY THE DATA IS OUTPUT AT THE END OF TESTING, BUT 
IF CONTROL-C IS TYPED IT IS OUTPUT AT THE END OF THE 
CURRENT TEST. 


THE ERROR HISTORY IS INTENDED TO HIGHLIGHT IF THE ERRORS 
ARE DUE TO 1 BIT FAILING OR ONLY ADDRESS ERRORS. 


ERROR HISTORY FORMAT: 


BIT THAT FAILED CNUMBER OF ane FAILING BIT IN DECIMAL I.E. 
0-15 WILL BE TYPED OUT OR THE WORDS ‘ADR ERR’' OR ‘PAR ERR’’ WILL 
BE TYPED OUT IF ADDRESS ERROR OR PARITY ERROR WAS SEEN 
IN THE SPECIFIC BANK OF MEMORY 
= 4K MEMORY BANK IN WHICH THIS FAILURE WAS SEEN 
A 0 FOR 0 TO 4k, Al FOR 4T Zo tan 
= NUMBER OF TIMES THIS MEMORY BANK F 
(377 IS MAXIMUM FAILURE COUNT RECORDED. j 
[6.4] ERROR RECOVERY 


IF THE PROGRAM IS HALTED AFTER REPORTING AN =, IT CAN EITHER 
BE CONTINUED OR RESTARTED AT 200 OR 250 (SEE SEC 4.2). HOWEVER FOR 
CPU'S THAT DESTROY CONTENTS OF REGISTERS AFTER COMING TO A HALT 
THE PROGRAM SHOULD ONLY BE RESTARTED. 
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664 
665 [7.0] RESTRICTIONS 
666 


667 MEMORY UNDER TEST SHOULD BE CONTIGUOUS. FOR SYSTEMS HAVING NON- 
668 CONTIGUOUS MEMORY THE MEMORY BOUNDARIES SHOULD BE DEFINED BY THE 
669 OPERATOR. (CONTIGUOUS MEMORY IS DEFINED AS A MEMORY THAT CAN BE 
a A BOTH READ AND WRITTEN IN CONSECUTIVE LOCATIONS.) 

672 

673 

674 

675 [8.0] MISCELLANEOUS 

67? 

on [8.1] ADDRESS/BANK RANGES IN OCTAL AND DECIMAL 

680 i be REFERENCE TABLE CROSS REFERENCES THE MEMORY BANK NO 

681 THE RANGE AND THE PAR USED WHEN MEMORY MANAGEMENT IS ENABLED. 
682 IT IS ALSO USEFUL TO SHOW STARTING ADDRESSES IN A PAR- 

rr TICULAR 4K BANK. 

685 BANK NO. DECIMAL OCTAL CPAGE ADDRESS REGISTER] 
os RANGE RANGE USED/CONTENT UNIBUS ADDRESS 
688 0 0 - 4k 000000-017776 0 0000 772340 
689 1 4K - 8K 020000-037776 NOT USED 

690 2 8K~-12K 040000-057776 NOT USED 

+4 3 12K-16K 060000-077776 NOT USED 

693 4 16K~-20K 100000-117776 NOT USED 

694 5 20K~24K 120000-137776 NOT USED 

695 6 24K-28K . 140000-157776 NOT USED 

696 7 28K~-32K 160000-177776 NOT USED ON 30K (LSI-11) SYSTEMS 
+4 1 1600 772342 
699 8 32K-36K 200000-217776 2 2000 772344 
700 9 36K-40K 220000-237776 3 2200 772346 
701 10 40K~-44k 240000-257776 4 2400 772350 
- 11 44K-48K 5 2600 772352 
704 12 48kK-52K 300000-317776 6 3000 772354 
705 13 52K~-56K 320000-337776 1 3200 

706 14 56K-60K 340000-357776 2 3400 

a4 15 60K~-64K 360000-377776 3 3600 

709 16 64K~68K 400000-417776 4 4000 

710 17 68K~-72K 420000437776 5 4200 

711 18 72K~76K 440000-457776 6 4400 

712 19 76K~-80K 46 47777 1 4600 

713 20 80K~-84K 500000-517776 2 5000 

714 21 84K~-88K 520000-537776 3 5200 

715 22 88K-92k 540000-557776 4 5400 

716 23 92K-96K 560000-577776 5 5600 

ats 24 96kK~-100K 600000-617776 6 6000 

719 25 100K-104Kk 620000-637776 1 6200 
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104K=108K 640000-657776 
108K=112K 660000-677776 
112K=116K 700000-717776 


116K=120K 720000-737776 
120K=124K 740000-757776 
124K=128K 760000-777776 


NOW Sw 


772354 


ESt 
THE PAR (PAGE ADDRESS REGISTER) CONTENTS ARE SHOWN IN A TEST THAT SELF SIZES. 
IF THE LIMITS OF TESTING ARE SET BY THE OPERATOR AND 

IF THE BANK IS ABOVE 28K PAR NO. 7 WILL BE SET TO THE 

BEGINNING PAGE. FOR EXAMPLE IF THE TESTING WAS TO 

BEGIN WITH BANK 8 PAR NO. 1 WOULD EQUAL 2000, PAR 2 

WOULD EQUAL 2200 ETC. 


EXECUTION TIME 
HERE ARE SOME TYPICAL EXECUTION TIMES. 


LSI-11 AND 4k:= 100 SECS. 
LSI-11 AND 8K:= 5 MINUTES. 


PASS COUNT AND TEST NO. LOCATIONS 

$PASS [406] = PASS COUNT - CLEARED BY START AT 200. 

STESTN [404] = CURRENT TEST NO. AND RELOCATION, PARITY FLAGS. 
E = TEST N 


0. 
1 TEST IS RELOCATED 
IF 61T13 = 1 PARITY UNDER TEST. 


STACK POINTER 


THE STACK STARTS AT 500 WHEN THE PROGRAM IS NOT RELOCATED. 

tye 7 1 Me aaa THE STACK STARTING VALUE WHEN THE DIAGNOSTIC 
SAVR6 ALSO CONTAINS THE STARTING ADDRESS OF THE PROGRAM WHEN 

IT IS RELOCATED. 


POWER FAIL 


THE DIAGNOSTIC CAN BE POWER FAILED WITH NO ERRORS. TO USE, 
START THE TEST AS USUAL AND P' OWN T 
THE SHOULD _T 


PROGRAM T S 
IN THE SAME STATE CI.E. STATE OF RELOCATION] AS IT WAS BEFORE 
THE POWER WAS INTERRUPTED, HOWEVER IF THE DIAGNOSTIC WAS IN 
A MEMORY THAT CAN NOT HOLD DATA WITH THE POWER DOWN THEN THE 
PROGRAM WILL NOT RECOVER FROM POWER FAIL AND ON POWER-UP 
OPERATION IS UNDEF INED. 
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[9.0] PROGRAM DESCRIPTION 


[9.1] NARRATIVE FLOW CHART 


THE TEST IS LOADED INTO LOCATIONS 0000 - ey BUT 
EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST 
SEE STEP 6. BELOW FOR A DETAILED EXPLANATION. 


THE FOLLOWING NARRATIVE FLOW CHART DESCRIBES MAJOR 
PROGRAM OPERATION. FOR THE PERSON WHO NEEDS DETAIL THE 
TAG ASSOCIATED WITH THE OPERATION IS GIVEN IN BRACKETS. 


FOR THIS DISCUSSION SWITCH SETTINGS ARE IGNORED AND EVERYTHING IS 
ASSUMED ENABLED. 


CSTART] PRINT ‘‘CZKMAF‘’ TITLE 


CTSTRP] SAVE DATA FROM LOCATIONS 0-376 
INTO 7744-10314. 


CTSTRP] TEST LOCATIONS 0-376 BY WRITING AND 
READING 1°S AND 0°S. NOTE THIS IS THE ONLY 
EXPLICIT TESTING OF THESE LOCATIONS. 


CSLFSIZJ_ SIZE MEMORY BY WRITING INTO SUCCEEDING 
MEMORY LOCATIONS UNTIL TIMEOUT TRAP TO 4 OCCURS, 
OR 30K BOUNDARY REACHED. 

— E MEMORY MANAGEMENT AND SIZE MEMORY ABOVE 


NOTE : A — XXDP CHAIN MODE IN 30K SYSTEM, SYSTEM IS SIZED 


CTYPSIZ] TYPE MEMORY TEST LIMITS. 


CSETSTK] SPACE IS SAVED AT THE END OF THE TEST 
FOR AN ERROR HISTORY. FOR EACH 4K BANK 18 BYTES ARE SAVED 
IN THE FOLLOWING FORMAT: 


00 00 30 Co Co Co Co Co 
De ed eed ed 
OCON AUS WR 


iF ERR: PAR ERR! 
T1146 !BIT15 ! 


iBITO1 


IF GREATER THAN 4K UNDER TEST THE a want 
(300 ADDRESSES) IS APPENDED. IF GREATER 

AND UNDER XXDP CHAIN MODE 5376 (OCTAL) ADDRESSES 
ARE APPENDED TO THE TEST. THIS SAVES THE XXDP 
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MONITOR, AND ALLOWS THE LOCATIONS OCCUPIED BY XxDP 
TO BE TESTED. 


CCLRMEM) CALL ‘PARITY’’ ROUTINE AND IF SELECTED, 
ENABLE ALL sang MODULES. ty 9 - ne OC. 352] 
CONTAINS A_MAP OF PARITY MODULES F IF 

ie et ML Say BIT 15 IS SET, IF #172836 FOUND BIT 14 


CCLRMEM] CLEAR MEMORY CURRENTLY UNDER TEST 
CCONT] DISPATCH TO TSTO 


- CTSTO] EXECUTE TEST 0. SEE SECTION 10 FOR TEST 
DESCRIPTIONS. 


. CTSTSCPJ_ COMES HERE AFTER EACH TEST AND IF 
CNTRL~C TYPED THEN GO TO ERROR HISTORY PRINTOUT. 
IF SR=2000 THEN HALT 
IF SR=40000 THEN LOOP ON TEST DEFINED By <3:0> 
ELSE CONTINUE TO NEXT TEST. 


. CTST1- ei’ EXECUTE TST1-TST12 EACH TIME 
GOING TG STEP 9, 


CTST13] TEST He hie DIFFERENT FROM TESTS 0-12, 
ag y IT ISA L_ PROGRAM ACT 


HE 
gg THEN AT LEAST TELL WHICH BANK OF MEMORY 
5 


- CRELOC] THE PROGRAM RELOCATES TO HIGH MEMORY 
TO TEST THE LOCATIONS IT OCCUPIES. (430-ENDPRG). 
WHERE “ENDPRG'’ IS THE CONTENTS OF ENDSTK[306). 
1.— THE LAST PROGRAM ADDRESS. NOTE ‘REL‘' IS 
PRINTED JUST PRIOR TO THE ACTUAL RELOCATION. 


TESTS 0-13 ARE RUN AS DESCRIBED ABOVE EXCEPT 
ONLY BANK 0 LOCATIONS 430-ENDPRG ARE TESTED. 


CRELOER] RELOCATE THE PROGRAM BACK TO LOWER 
MEMORY . 

CLOWER] IF CONTROL-C TYPED GO PRIN? ERROR 
HISTORY. 


18.CTSTMM] _IF MEMORY MANAGEMENT SELECTED AND AVAILABLE. 
RUN TESTS 0-13 ON THE FIRST 24K SLICE ABOVE 28k. 


19. CCONTMM] CALL *UPMM’’ TO UPDATE MEMORY MANAGEMENT 
PAR REGISTERS TO POINT TO THE NEXT 24K SLICE OF 
UPPER MEMORY. 


20. CMAXADR] REPEAT STEPS 18 + 19 UNTIL ALL 
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MEMORY ABOVE 28K IS TESTED. 
21. CENDPAS] PRINT ERROR HISTORY OF FAILING BITS 


22. CSEOP] DISABLE PARITY MODULES. 
PRINT *PASSA#XX 


[9.2] TEST TITLES 
SEE THE TEST HEADINGS IN THE LISTING FOR DETAILS ON EACH TEST. 


TEST FOR PROPER BANK SELECTION 

CHECK DATI/DATO LINES 

TEST MEMORY FOR eee DATA AND BYTE SELECTION 
DUAL ADDRESS TEST A 

—_ wane 44 TEST B 


*S 
CELLS! VOLATILITY TEST 
SHIFTING DIAGONAL 
: READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL 
: READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 
: WORST CASE TESTING FOR CORE MEMORY 
: WRITE RECOVERY TEST 


<3 3S NOU EWI © 


WhO ee ee 66 60 80 88 8e 


[10.0] RXDP & ACT11 & APT OPERATION 
RXDP CHAIN MODE 


OPERATION IS IDENTICAL TO STAND ALONE EXCEPT: 


NO *‘CZKMAF** TITLE IS PRINTED. 

NO TEST 13 PRINTOUTS SUCH AS ‘'TST13 BNK 00"'. 

THE PROGRAM ALWAYS HALTS ON ERROR. 

AT THE END OF TEST ($ENDAD) CONTROL IS RETURNED TO 

THE RXDP CHAIN MONITOR VIA LOCATION 42. 

IF 30K SYSTEM ONLY 28K WILL BE TESTED IN XXD© CHAIN MODE 


OPERATION IS IDENTICAL TO STAND ALONE EXCEPT: 


1. NO PRINTOUTS EXCEPT ERROR PRINTOUTS. 

2. THE PROGRAM ALWAYS HALTS ON ERROR. 

3. AT THE END OF TEST ($ENDAD) CONTROL IS RETURNED TO 
THE ACT11 MONITOR VIA LOCATION 42. 


APT 


OPERATION IS SIMILAR TO STAND ALONE EXCEPT: 
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THE SOFTWARE SWITCH REGISTER BECOMES LOCATION 422 ($SWREG). 
AUTO SIZING CAN BE ‘epee BY SETTING BIT 7 OF BYTE 


LOCATION 421 (SENVM 
ALL PRINTOUTS CAN Be” WAI FED BY SETTING BIT 5 OF 


BYTE LOCATION 421 ( 
ALL roa t 9 LOCATION 400 ($MSGTY) TO BE SET = 
0001 AND THE P HALTS AT LOCATION 6240 (FATHLT). 


LOCATION 402 SPATAL) CONTAINS THE ERROR NO. _IN THE 
LOW BYTE AND THE FAILING MEMORY BANK NO. IN THE HIGH 


BYTE. 
NOTE: THE ENVIRONMENTAL MODE BYTE SHGULD BE SET TO 240 WHILE THE SOFTWARE 
ENVIRONMENTAL BYTE SHOULD BE SET TO 001. 
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CZ2KMAF .P11 
- ENABL 


OS=MAR-79 


ABS 
MD .MC,CND 


160000 


000240 


000042 
000000 


LIST. ME,BIN,SEQ,LOC 
~-TITLE CZKMA 
:*COPYRIGHT (C) MARCH 1979 
S SRAVWARD EQUIPMENT ee 
MAYNARD, MASS. 01754 
: #PROGRAM BY DIAGNOSTIC ENGINEERING 


THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC 
¢ *PACKAGE (MAINDEC=11=DZQAC=C3), JAN 19, 1977. 


$swR=160000 :sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
32TRAP CATCHER OF .+2 AND HALT FOR 0-776 LOCATIONS 


SCOPE =NOP 


-=42 
-WORD 0 :FOR ACT/XXDP 


-SBTTL ACT11 HOOKS 


DIDIOIIIUIOIIOIIIDI IOI IOIDISIOIIIIIOIOISIOIOIOIOIOIIOIIIIDIDIDIDIOIOIOIOIIDIUIUIOIOISIUIIIOI III IOI tot 
“HOOKS REQUIRED BY ACT11 
$SV SAVE PC 


3:1)SET LOC.46 TO ADDRESS OF $SENDAD IN .$EOP 
22e)SET LOC. Pe TO 40000 
RESTORE P 


.=70 
000136 000024 PWRDN: +n A#PWRUP , 2424 
L 


SEQ 0019 
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1003 
1004 
1005 
1006 


838 


ed a ae a cl lt cd 
QDOOCOOCCCC0CO 
Ee Pe 
WONOUSWN—O 


000104 
000112 


000200 


05-MAR-79 


000104 
013727 000001 
000000 


000120 


010403 
Rlonst 000316 


013706 000350 
012700 006112 
060600 


000176 
000000 


013706 000350 
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1 HOOKS 


=104 
; GET ae IF AN ILLEGAL TRAP TO LOC. 4 OCCURRED. 
bu USER: a4 ,ASMSGTY TELL APT FATAL ERROR#000 
*ERROR* TRAP TO LOC. 4 OCCURRED. 
3114 AND 116 rs Sessraaiteress FOR paRITY TRAP VECTORS. SETUP IN 
ROUT INE a 


:* WRITE MEMORY BACKGROUND 


* 
:* THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO 
3* THE VALUE STORED AT LOCATION BAKPAT. THE ROUTINE ASSUMES 
i* THAT R4& IS POINTING TO THE LOWEST LOCATION AND RS TO THE 
3* HIGHEST LOCATION TO BE WRITTEN. THE PROGRAM LEAVES THE 
= SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BAKPAT. 
* 
WRTMEM: MOV R4,R1 SET R1 TO LOWEST LOCATION UNDER TEST 
MOV @ABAKPAT ,RO :LOAD RO WITH THE CONTENTS OF LOCATION BAKPAT 
2$: MOV RO,(R1)+ STARTING FROM THE LOWEST LOCATION WRITE THE 
aA Ba eR ;MEMORY TO BACK GROUND PATTERN 
L 
RTS PC RETURN FROM THE SUBROUTINE 
PWRUP: MOV @ASAVRG, SP sRESTORE STACK POINTER 
MOV A#PHTMES-BEGIN,RO . 
ADD SP ,RO :GET THE INDIRECT ADDRESS OF LOCATION TPCRLF 
sRELATIVE TO LOCATION OF DIAGNOSTIC IN THE CORE 
JSR PC, (RO) :GO TO THE TYPE ROUTINE AND TYPE CR, LF AND A ‘P** 
eASCIZ = /P/ 
EVEN 
BR START 


3* SERVICE XXDP/ACT11 
SENDAD : a PC, (RO) RETURN TO ACT11/XXDP MONITOR 


IF QUICK VERIFY=RESET ELSE NOP 


NOP :1F QUICK VERIFY=CLR #-1 ELSE INC #0 
NOP :IF QUICK VERIFY=BR .-4 ELSE 
BR RESTRT :REPEAT TEST UNDER ACT11/XXDP 


-=176 
SWREG: .WORD 0 


DRI III II III EERE EEE RRR ER RRR Ee 
* SBTTL START AND RESTART ROUTINES 
:* RESTART AT 200 TO CLEAR APT TABLES 


2 FERRER REE EERE EERE RE EKER ERE 


START: MOV @4SAVR6, SP ;SETUP STACK POINTER, 


SE& 0020 
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CZKMAF .P11 05=MAR=79 09:02 TART AND RESTART ROUTINES SEQ 0021 
1059 000204 012703 000412 MOV #SUNIT,R3 CLEAR THE APT MAILBOX FROM $MAIL TO $DEVCT 
1060 000210 005043 1$: CLR -(R3) ;CLEAR A MAILBOX LOCATION 
1061 000212 022703 000400 CMP ASMAIL ,R3 ; DONE? 

1062 000216 001374 BNE 1$ ;BRANCH IF NO 

1063 000220 105737 000042 TSTB a742 sACT11 MODE? 

1064 000224 001011 BNE RESTRT ; BRANCH IF YES 

1065 000226 105737 000405 TSTB O*$TESTNG1 ARE WE RELOCATED? 

1066 000232 100406 BMI RESTRT ;BR IF vES- SINCE TPCRLF IS RELOCATED ALSO- 
1067 000234 004767 006344 JSR PC, TPCRLF PRINT TITLE 

1068 000240 055103 046513 043101 eASCIZ /CZKMAFO/ 

1069 000246 000060 

isn a 

1072 000250 012704 007744 RESTRT: MOV MHENDPRG,R4 ;LOAD R4 WITH THE ADDRESS OF THE END OF THE PROGRAM 
1073 000254 012703 000346 MOV A#SAVRS ,R3 ;CAUSE R3 TO POINT TO THE LOCATION SAVRS 
1074 000260 012305 MOV (R3)+,R5 *RESTORE R5 

1075 000262 012306 MOV (R3)+,SP [AND RESTORE R6 JUST IN CASE IT IS A RESTART 
1076 000264 010600 MOV SP RO [PLACE THE STARTING ADDRESS OF THE TEST IN RO 
1077 000266 012746 000340 MOV #340,-(SP) SET HIGH PRIORITY FOR RTI 

1078 000272 010046 MOV RO,-(SP) 

1079 000274 000002 RTI 3GO TO ''START''=MAY BE RELOCATED. 

1) SIF RELOCATED SEE LOCATION SAVR6 FOR START. 
1082 

1083 

1084 

1085 

1086 

1087 

1088 

1089 .SBTTL APT PARAMETER BLOCK 

1091 > FERRER REE EKER EREEREKEREEEEKEEREEEEKKEE EK 

1092 “SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 

1093 THIS ISI IE ISIOIIOI ISIE OIG III TOU IOUOO IO Io inn internet 

1094 000276 -$X=. 3; SAVE CURRENT LOCATION 

1095 000024 .=24 7:SET POWER FAIL TO POINT TO START OF PROGRAM 

1096 000024 000200 200 :3FOR APT START UP 

1097 000044 24 POINT TO APT INDIRECT ADDRESS PNTR. 

1098 000044 000276 $APTHDR ::POINT TO APT HEADER BLOCK 

1099 000276 -=.$X  3;RESET LOCATION COUNTER 

1100 FERRER KKK RK KEKE EKER 

1101 “SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 

4 s INTERFACE SPEC. 

1104 000276 SAPTHD: 

1105 000276 000000 $HIBTS: .WORD 0 ;TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 

1106 000300 000400 $MBADR: .WORD $MAIL * ADDRESS OF APT MAILBOX (BITS 9-15) 

1107 000302 001440 $TSTM: .WORD 800. RUN TIM OF LONGEST TEST 

1108 000304 002260 $PASTM: .WORD 1200. 7RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 
1109 000306 000000 $UNITM: .WORD ITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
1190 000310 000024 . WORD SETEND-SMAIT TD 77 LENGTH MAILBOX-E TABLE (WORDS) 

1112 , 

1113 000405 REL=$TESTN+1 31T WILL BE O IF THE PROGRAM IS IN THE LOWER 
1114 CORE. BIT 7 OF THE BYTE WILL BE SET IF THE 
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CZKMAF . 05=MAR- APT PARAMETER BLOCK SEQ 0022 
1115 ;PROGRAM IS_IN A RELOCATED STATE AND BiT 5 
1116 WILL BE SET IF PARITY BITS ARE BEING TESTED 
1317 000276 . =SAPTHD 
1118 000273 MMAVA : ;THIS BYTE IS USED TO DETERMINE IF MEMORY 
1119 ;MANAGEMENT IS AVAILABLE OR NOT 
1121 000277 .=MMAVA+1 
1122 000277 TYPCNB: ;THIS BYTE IS USED TO DETERMINE IF THE 
M125 TYPE OUT OF ERROR HAS BEEN ENABLED OR NOT 
1125 000300 .=TYPENB+1 
1126 000300 SPRERR: ;THIS BYTE DETERMINES IF THE PROGRAM HAS FOUND 
1127 ZA PARITY ERROR 
1129 000301 .=$PRERR+1 
1130 009301 SADERR: ;THIS BYTE IS USED TO DETERMINE IF THE 
1131 [PROGRAM HAS ENCOUNTERED ADDRESS ERROR 
1133 000302 | . =SADERR+1 
1134 000302 STRIDI: 

1135 000304 .=STRTDI+2 

1136 000304 L OWBNK : 

1137 000306 . =LOWBNK +2 

1138 000306 PASFLG: ;LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR 
1139 ; ;THE SPECIFIC TEST WHEREAS THE UPPER BYTE 
1140 SHAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES 
1142 000310 .=PASFLG+2 

1143 000310 ENDSTK: 

1144 000312 .=ENDSTK+2 

1145 000312 PBNK : ;HOLDS BANK UNDER TEST FOR "TST BNK XX'* PRINTOUT. 
114€ 000312 DECWRD: 

1147 000314 .=DECWRD+2 

1148 000314 000 TYPCNT: BYTE 0 {THIS BYTE DETERMINES THE NUMBER OF WORDS 
1150 000315 000 SAVKBB: .BYTE 0 [THIS LOCATION IS USED TO SAVE THE CHARACTER 
1151 SHIT BY THE OPERATOR 

1152 EVEN 

1153 

1154 

1155 177560 TKS= 177560 

1156 177562 $KBB= 177562 

1157 177564 $TPS= 177564 

1158 66 $TPB= 177566 

1159 177572 SRO= 177572 

1160 000316 000577 BAKPAT: .WORD 377 ;BACKGROUND PATTERN WRITTEN TO MEMORY. 
1162 000320 000000 SWAPAT: .WORD 

1163 000322 900430 RELBOT: BEGIN-50 ;HOLDS LOWEST TEST ADDRESS WHEN RELOCATED. 
1165 CLARE RARER ERE EER EERE ERE EERE ERE RREKE KEE AREER 

1166 ;LOCATIONS TO BE MODIFIED IF LIMITS SET BY OPERATOR 

1167 000324 000000 LOwTwO: 0 ;HOLDS BiTS 17:16 OF LOW TEST ADDRESS 
1168 000526 000000 LOWADD: 0 ;HOLDS BITS 15:0 OF LOW TEST ADDRESS 

1170 000330 000000 HIGHTwO: 0 ;HOLDS BITS 17:16 OF HIGH TEST ADDRESS 
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;NOTE-PARSP +PARPS ARE NEEDED SINCE THERE IS 

21S NOT ENOUGH ROOM ON THE STACK (500-452) AND 
SO THE STACK MUST BE RESET IN THE PARERR ROUTINE. 
IN THIS CRUDE FASHION. 


CZKMAF .P11 O5=MAR-79 09:02 PARAMETER BLOCK SEQ 0023 
1171 000332 037776 ‘ HIGHADD: 37776 HOLDS BITS 15:0 OF HIGH TEST ADDRESS 
1172 DITO IIIIIIIOIIIOIIIIIIIIOI III III tt tit 
1173 
1174 000334 000000 SHIMAX: 0 HOLDS BITS 17:16 OF MAXIMUM AVAILABLE MEMORY 
A 000336 017776 $SMAXM: 17776 HOLDS BITS 15:0 OF MAXIMUM AVAILABLE MEMORY 
ee 000340 000000 MAXMEM: .WORD ;MAXIMUM CURRENT VIRTUAL MEMORY UNDER TEST 
1179 000342 000000 SAVMAX: .WORD 
1180 000344 000000 SAVR4: . WORD 
a 2 000346 000000 SAVR5: .WORD 
1183 3* SAVR6 POINTS TO WHERE THE PROGRAM STARTS EVEN WHEN RELOCATED. 

1184 000350 000500 SAVR6: .WORD BEGIN sCONTAINS START ADDRESS _ RELOCATED ALSO. 
1185 000352 PARMAP: Q oy" ea PARITY MODULES UNDER TEST 
1186 000354 000000 SAVLOC: 0 T 6 STORES ERROR INFO HERE 

1187 000356 000000 PARSP: 0 ;SAVE SP" DURING PARITY ERROR TRAP. 

Mp 000360 000000 PARPS: 0 SAVE PSW DURING PARITY ERROR TRAP. 
1190 

1191 

1192 

1193 

1194 

11 


Oo 
w 


:*364-400 IS USED AS A STACK AREA BY ERRCHK ROUTINE FOR ERROR HISTORY PRINTOUT 
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CZKMAF .P11 0S-MAR-79 
1196 00040C 
1197 
1198 
1199 
1200 
120% 000400 
1202 000400 000000 
1203 000402 000000 
1204 000404 000000 
1205 000406 000000 
1206 000410 000000 
1207 000412 000000 
1208 000414 000000 
1209 000416 000000 
1210 000420 
1211 000420 000 
1212 000421 000 
1213 000422 
1214 000424 000000 
1215 000426 
1216 
1217 
1218 
1219 
1220 
1221 
1222 000430 000 
1223 000431 000 
1224 
1225 
1226 
1227 
1228 000432 000000 
1229 
1230 000434 000 
1231 000435 000 
1232 000436 
1233 000440 000 
1234 000441 000 
1235 000442 000000 
1236 000444 000 
1237 000445 000 
1238 000446 
1239 000450 
1240 
1241 
1242 
1243 
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9:02 APT PARAMETER BLOCK 


-=400 ; 
-SBTTL APT MAILBOX-E TABLE 


5 AERA REE EREREREEEREEERREERREEREREEEEKEEEERREA ARERR REE 


$MAIL: ;:APT MAILBOX 


$MSGLG: .WORD AMSGLG ;:MESSAGE LENGTH 


SENVM: .BYTE AENVM : TENVI RONMENT MODE BITS 

$SWREG: .WORD ASWREG ;;APT SWITCH REGISTER 

$SUSWR: .WORD AUSWR 2 sUSER SWITCHES 

$CPUOP: .WORD ACPUOP CPU TYPE, hy = B 

>a BITS 15- 1s CPU T 

Fe 1/04=01, "15 /05= 02,11/20=03,11/40=04,11/45=05 
} 11770= 06: PDQ=07,0=10 

hd BIT 10=REAL TIME CLOCK 

3@ BIT 9=FLOATING POINT PROCESSOR 
tae BIT 8=MEMORY MANAGEMENT 
$MAMS1: .BYTE AMAMS1 : ¢HIGH ADDRESS M.S. BYTE 
$MTYP1: .BYTE AMTYP1 ::MEM. TYPE BLKAT 


ge MEM.TYPE BYTE == (HIGH BYTE) 

s* 900 NSEC CORE=001 

s* 300 NSEC BIPOLAR=002 

.* 500 NSEC MOS=003 

$MADR1: .WORD AMADR1 ;;HIGH ADDRESS,BLKA1 : 

tea MEM.LAST ADDR. aa BYTES, THIS WORD AND LOW OF ‘‘TYPE*’ ABOVE 


$MAMS2: .BYTE AMAMS2 + :HIGH ADDRESS .M.S. BYTE 
SMTYP2: .BYTE AMTYP2 ;:MEM. TYPE BLK#2 

SMADR2: .WORD AMADR2 ;:MEM.LAST ADDRESS,BLKA2 
$MAMS3: .BYTE AMAMS3 :¢HIGH ADDRESS .M.S.BYTE 
SMTYP3: .BYTE AMTYP3 :;MEM.TYPE .BLK#3 

SMADR3: .WORD AMADR3 ;;MEM.LAST ADDRESS,BLK&#3 
SMAMS4: .BYTE AMAMS4 ;;HIGH ADDRESS,M.S.BYTE 
SMTYP4: .BYTE AMTYP4 ;;MEM. TYPE ,BLK&4 

SMADR4: .WORD AMADR4 ;;MEM.LAST ADDRESS ,BLK#4 


FEAR REE ERA AAR ERE EREREREEREEERE REE 


* SBTTL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 


SEQ 0024 
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CZKMAF .P11 OS5-MAR-79 09: 9e BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0025 
1244 PERCEPT EPS TST TP TPP TTP eri rrr eri sii i i iii ii it iti i iii ii iit 
1s? 000450 177570 SWR : 177570 ;CHANGES TO SWREG IF NO HARDWARE SWITCH REGISTER 
1247 000500 -=500 
3 000500 010706 BEGIN: MOV PC,SP SET UP STACK POINTER TO EQUAL GEGIN ADDRESS 
1250 000502 005746 TST -(SP) 
1251 000504 010637 000350 MOV SP , AASAVR6 SAVE SP FOR FUTURE USE 
1252 000510 012737 000070 000024 MOV APWRON , a4 24 PREPARE FOR ANY FUTURE POWER DOWN 
1253 000516 005037 300 CLR @4SPRERR 
1254 000522 005037 000314 CLR @4TYPCNT 
1255 000526 012700 000114 MOV #114,R0 sPREPARE TO SETUP PARITY TRAP VECTOR 
1256 000532 012710 005504 MOV M#PARERR~.-6, (RO) 
1257 000536 060720 ADD PC, (RO)+ TO PARERR 
1258 000540 012710 000340 MOV #340, (RO) sAND PSW OF 340 
1259 000544 105737 000405 TSTB @AREL 1S THIS CODE RELOCATED? 
1260 000550 100002 rh. a ONEPAS BRANCH IF 
‘srs 000552 000167 000614 JMP —::~ TSTREL THIS CODE IS RELOCATED SO GET TEST SIZE. 
1263 000556 005737 000406 ONEPAS: TST @4SPASS IS THIS THE FIRST PASS? 
1264 000562 001402 BEQ TSTRP ;BRANCH IF YES (TEST TRAP CATCHER ADDRESSES) 
1265 000564 000167 000430 JMP SETSTK ; GET THE TEST SIZE 
1266 000570 012704 007744 TSTRP: MOV HENDPRG ,R4 [LOAD R4 WITH THE ADDRESS OF THE END OF THE PROGRAM 
1267 000574 012700 000377 MOV #377,RO ° 
1268 000600 010037 000316 MOV RO, @4BAKPAT 
1269 000604 005 pee. CLR R1 
1270 000606 012124 . 2$: MOV (R1)+, (R4)+ zSAVE FROM 0000 TO BEGIN-30 AT END OF PROGRAM FOR NOW 
1271 000610 020127 000400 CMP R1 ,ASMAIL : 
1272 000614 103774 BLO 2$ 
1273 000616 005741 3$: TST -(R1) PREPARE TO TEST THE TRAP VECTORS 
1274 000620 010011 4$: MOV RO, (R1) CHECK THE TRAP at tS FOR THE CAPABILITY 
1275 3 OF ma hota * S61 "$s 
1276 000622 020011 CMP RO, (R1) 31S THE DAT ? 
ist 000624 001403 BEQ 6$ :BRANCH IF YES. 
279 000626 004767 005334 JSR PC,FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
iy 000632 000001 1 7 **e**kERROR NUMBER 1**0a08 
1282 000634 000300 6$: SWAB RO 
1283 000636 001370 BNE 4$ 
1284 000640 005701 TST R1 71F WE HAVE NOT REACHED THE LOWEST MEMORY LOCATION 
1285 000642 001365 BNE 3$ : THEN REPEAT FROM 3$ 
1286 000644 012701 000400 MOV #$MAIL .R1 
1287 000650 014441 8$: MOV ~(R4) ,-(R1) RESTORE TRAP CATCHER ETC. 
12 000652 005701 b TST R1 
1289 000654 001375 E 
1290 000656 012700 000006 SETSWR: MOV #6,RO 
1291 000662 012710 000340 MOV #340, (RO) SET UP _TIME OUT TRAP PSW 
1292 000666 012740 000700 MOV #4$,-(RO) SAND THE RETURN ADDRESS 
1293 000672 005777 177552 2$: TST aSWR sDOES THE SWITCH REGISTER POINTED BY SWR EXIST ? 
1294 000676 000404 BR 5$ BRANCH IF YES 
1295 000700 022626 4$: CMP (SP)+,<SP)+ RESTORE THE STACK POINTER 
1296 000702 012737 000176 000450 MOV #SWREG , aA'SWR sAND PLACE THE ADDRESS OF THE Sg tke: REGISTER 
1297 DESIGNED FOR THE COMPUTERS NOT HAVING HARDWARE 
1298 : SWITCH gf le - RUNNING STAND ALONE 


1299 000710 105737 000420 5$: TSTB @a4$ENV ; RUNNING vor 


N 2 
CZKMA_ MACY11 wee OS=MAR=79 09:02 PAGE 26 
CZKMAF .P11 O5-MAR=79 09:02 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0026 


000714 001403 BEQ APTSIZ ;BRANCH IF NO 
000716 012737 000422 000450 MOV ASSWREG,@NSWR =; SET SWR “EQUAL TO APT SWITCH REGISTER. 


agagag 3 


sAPTSIZ= THIS ROUTINE WILL SEARCH THE APT MEMORY ETABLE AND WHEN 
;A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO GIVEN HIGH ADDRESS. 
sean IF APT DEFINES SIZE THE LOW TEST ADDRESS MUST=00000. (DUE TO ETABLE FORMAT) 
; 2 Bot sms cantik Sete “Me TYPE NON ZERO THEN GET APT HIGH ADDRESS AND EXIT. 
ER 
NOTE; THE MEMORY TYPE is. IGNORED SINCE ALL TESTS ARE RUN REGARDLESS OF MEMORY TYPE. 


012703 000340 APTSIZ: MOV AMAXMEM ,R5 sPOINT R3 TO MAXMEM. 
MOV 4H GHTWO , a4SHIMAX : IN case NO SELF SIZING DONE. 
@4HT GHADD , aA SMAXM zIN CASE NO SELF SIZING DONE. 
a4SENVM ;DOES APT ALLOW SELF SIZING? 
TRYSR BRANCH IF YES 


H#SMTYP4+4,R1 POINT R1 TO BLOCK TYPE 4(+4) 

#4 ,R1 POINT R1 TO NEXT BLOCK TYPE. 

(R1) :IS_ THE BLOCK TYPE NON ZERO? 

2$ BRANCH _IF YES (MEMORY EXISTS) 

R1 ,ASMTYP1 :ALL APT BLOCK TYPES BEEN CHECKED? 
101371 1$ BRANCH IF NO 


004767 PC,FATERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000002 p*%eeekERROR NUMBER 2xxannn 


004767 2$: PC,GETADR :GO SET MAXIMUM APT ADDRESS INTO SMAXM + SHIMAX 
004767 J PC,GETADR :GO SET MAXIMUM APT ADDRESS INTO 7 Saati tein 
000464 BRTPSZ: TYPSIZ ; TYPE THE SIZE OF MEMORY UNDER TEST 


032777 000100 177426 TRYSR: #100, aSWR sUSER DEFINED MEMORY TEST BOUNDARIES?? 
001060 BN TYPSIZ ;BRANCH IF YES (DON'T SIZE MEMORY) 


SE8s 


WWAIWWWAWWNWAW 
ab ah aah aah a ao ech eat ch ed 
WDONAUSWN—O 


WSISRES PENS 


A AALA AL ALAS 
»°) YERKES 


WWW 
S84 


SLFSIZ: R4,R1 ‘ ;SETUP R1 AND R4 TO THE LOWEST ADDRESS OF MEMORY 
MO #4$, (RO) ;SET UP RETURN ADDRESS FROM TIME OUT TRAP TO 4$ 
2$: (R1),(R1) WRITE A MEMORY LOCATION INTO ITSELF AND TRAP IF NXM 
#2,Ri TADD 2 TO THE ADDRESS POINTER 
#170000,R1 :CHECK IF BEYOND 30K MEMORY BOUNDARY 
2$ KEEP ON SIZING UP THE MEMORY UNTIL NXM TRAP 
TIME OUT TRAP) IS ENCOUNTERED 
[OR 30K BOUNDARY REACHED 
an42 ‘IF NOT XXDP 
S$ ; THEN CONTINUE 
a442, 0446 : ELSE IF NOT XXDP CHAINING 
; THEN CONTINUE 


e10000 AI ELSE SET MAX. MEM. AT 28k 


REEKEELERE 
ARWN COBNAUNRWN =O 


1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


WNWNWWWAG 
MAMI 
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~<a ; 
Segue 


& 


SRR 
DONAUSWNM OO 


WN 


379 
380 
38 
38 
38 
384 
385 


BREE 


Ww 
<8 


wh 


001072 
001074 


8 
8 


ggsg eggeeg 
Seay RSZceS 


022626 
004767 
105737 
001416 
012710 
012701 
000745 
022626 
022701 


001005 
021327 


005764 
000276 
001120 
020000 


160000 


172352 
005730 


006072 


006064 


167776 


000022 
000310 


157776 


170000 


000336 


000340 


$f: 


6$: 


8$: 


C 
TYPSIZ: 


J 
TYPMEM: 


J 
SETSTK: 
J 


(SP) +, (SP)+ 
PC,MEMMNG 


aeMMAVA 
12$ 

#8$, (RO) 
owe R1 


(SP)+, (SP)+ 
#160000,R1 


12$ 
@4172352,R2 
MMREG 


6 
-(R3) ,-(R1) 
PC ,PUTADR 


~(R3) ,-(R3) 
PC,PUTADR 


-(R3) 
-(R3) 


-(R3) 
#BUSER, (RO) + 
R4,R3 


ALOWTWO,R1 
PC,PCRLF 
PC,OCTTYP 
PC,$TYPE 
f~/ 


PC,OCTTYP 
#HIGHTWO,R3 
PC, $GTSIZ 
R4 -R1 

#18. ,R4 


R2 


4$ 
hae atrial: 


#18. ,R4 
R4,@#ENDSTK 
(R1)+ 

R1,R4 


6$" 
#157776, aAMAXMEM 


oo 
th3) #170000 


sRESTORE THE STACK POINTER 

; SERVICE MEMORY MANAGEMENT IF IT IS AVAILABLE 
zAND IF IT HAS TO BE TESTED 

:SEE_ IF MEMORY MANAGEMENT HAS TO BE TESTED 

:1F NO MEM, MANG. THEN GO TO 12$ 

SET UP THE RETURN ADDRESS FROM TRAP TO 8$ 
BEGIN CHECKING MEMORY ABOVE 28k 


RESTORE STACK PCINTER 
:IF R1 DID NOT READ ALL THE LOCATIONS POINTED BY 
:PAGE ADDRE SS yo dy hl 6 THEN IT HAS REACHED THE 


MEMORY MANAGEMENT REGISTERS 
OTHERWISE GO TO UPDATE MEM. MANG. REGISTERS 


:CAUSE_R3 TO POINT TO LOCATION $MAXM AND R1 
>TO THE MAXIMUM AVAILABLE MEMORY 

:GQ TO THE SUBROUTINE TO toad THE ADDRESS IN R1 
AT LOCATIONS SMAXM AND SHIMA 

;MAKE R3 POINT TO HIGHADD 

ee Fn a ai IN R1 AT LOCATIONS HIGHADD 


:CLEAR THE LOCATION LOWADD 
SAND LOWTWO 


D 
SET UP VECTOR FOR ANY FUTURE T 
SET RST TO POINT TO THE LOWEST AVAILABLE MEMORY 
iON 


:TYPE CR/LF 
TYPE LOw,TEST ADRESSE (LOWTWO*LOWADD) 


TYPE HIGHEST TEST ADDRESS (HIGHTWO+HIGHADD) 

;MAKE R3_ POINT TO THE HIGH ORDER BITS OF TOP ADDRESS 
; GET THE BITS yey - THE TOP ADDRESS 

>PLACED IN BITS 0-4 Re 

7SET R1 TO LOWEST TEST ADDRESS 


:APPEND THE ERROR STACK FOR THE MEMORY UNDER 
TEST TO THE END OF THE PROGRAM 


CHECK IF THIS IS A 30K SYSTEM 
BRANCH IF NOT 

SAVE ANOTHER BANKS WORTH OF ERROR STACK 

;SAVE THE ADDRESS OF THE END OF THE ERROR STACK 
:CLEAR THE ERROR STACK 


;SET MAXMEM TO MAXIMUM VIRTUAL ADDRESS 
; TESTING MEMORY MANAGEMENT ? 


IF YES (GO SAVE LOADERS AT_TOP OF VIRTUAL MEMORY 


BRANCH 
21S THE VIRTUAL ADDRESS ABOVE 167776? 
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001306 
091310 


011305 


020527 
103416 


162705 
005737 


010537 
004767 
005745 
012703 
005723 


001003 
021327 


006100 


017776 
000276 
000042 
000042 
005376 


000246 
006016 


000324 
157776 


010000 
004530 


003512 


177776 


000405 
000322 
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BHIS  SAVLDR ;BRANCH IF YES (GO SAVE LOADERS) 
MOV (R3),2(R3) SOTHERWISE MAKE THE CONTENTS OF LOCATION MAXMEM 
;EQUAL TO THE MAXIMUM AVAILABLE MEMORY 
SAND FALL INTO SAVE LOADERS. 
SAVLDR: JSR PC,CLRMM ; DISABLE THE MEMORY MANAGEMENT UNIT 
TST (R3)¢4 sMAKE R3 TO POINT TO THE LOCATION MAXMEM 
MOV (R3) RS [R5 CONTAINS THE ADDRESS OF MAXIMUM AVAILABLE MEM. 
yIF ONLY 4K BEING TESTED DON'T SAVE LOADERS 
CMP R5 417776 ZONLY TESTING 4K MAX? 
BLO 4$ :BRANCH IF YES (DON'T SAVE LOADERS) 
3$: SUB #276,R5 :PREPARE TO SAVE 300 pvres OF THE LOADERS 
TST ars2 7 IF RUNNING UNDER 
BEQ 2$ : THEN CONTINUE 
000046 CMP D442, 0446 ; ELSE IF NOT UNDER XXDP CHAIN MODE 
BEQ 2$ THEN CONTINUE 
SUB #<1502. *2>-276, rb ELSE SAVE 1500. WORDS FOR XXDP CHAIN MODE 
23: MOV (R5)+, (R4G)+ “SAVE LOADER 
a os ae CR ) 
L 
4$: MOV (R3)+, (R3)+ ;SAVE THE CONTENTS OF LOCATION MAXMEM IN SAVMAX 
MOV R4, (R3)+ SAND THE CONTENTS OF R4 AT SAVR4 
TSTREL: MOV RS, AASAVRS ;SAVE HIGHEST VIRTUAL ADDRESS*2_ 
TSTSIZ: JSR PC,CLRMM :GO TO DISABLE MEMORY MANAGEMENT UNIT 
TST -(R5) ;SET R5 BACK TO HIGHEST VIRTUAL ADDRESS 
1$: MOV #LOWTWO,R3 [PREPARE TO LOAD R4 AND RS WITH THE MEMORY BOUNDRIES 
TST (R3)+ ;IF THE BITS 16,17 OF THE LOWEST LOCATION UNDER 
[TEST ARE NON ZERO 
BNE 2$ :THEN GO TO 2$ 
CMP (R3),4157776 — ; IF THE LOWEST LOCATION UNDER TEST IS HIGHER THAN 
a om 1157776 THEN GO TO TEST MEMORY MANAGEMENT 
177020 2$: BIT #10000, aSwR 71S MEMORY MANAGEMENT SELECTED? 
BNE 3$ ZYES ALL IS WELL 
JSR PC,,FATERR + xERROR* REPORT" ERROR MESSAGE AND HALT AT FATHLT 
3 ie*ekeKERROR NUMBER 3x00 
3$: JMP TSTMM :GO TO TEST MEMORY MANAGEMENT 
4s: CMP R4, (R3)+ :COMPARE TOP OF PROGRAM (WITH SAVED LOADERS) TO 
“LOWEST LOCATION UNDER TEST 
BHIS 6$ 
MOV -2(R3) ,R4 sADJUST R4 TO POINT TO THE LOWEST LOCATION UNDER TEST 
6$: TST (R3)+ zI1F BITS 16-17 OF HIGHEST LOCATION TO BE TESTED 
BNE 8$ [ARE NON ZERO THEN GO TO 8$ 
(MP (R3),R5 ZOTHERWISE SEE IF THE HIGHEST LOCATION TO BE 
;TESTED IS HIGHER THAN HIGHEST VIRTUAL ADDRESS 
BHI 8$ tIF $0 THEN GO TO 8$ 
MOV (R3) ,R5 MO, 
8$: TSTB ~—s_ AMREL SARE We RELOCATED. ? 
BPL 10$ ‘BRANCH IF NO 
MOV @ARELBOT RS :SET BOTTOM TEST ADDRESS WHEN RELOCATED. 


dD 3 
CZ7KMA_ MACY11 aes tta y OS=MAR=79 09:02 PAGE 29 
CZKMAF .P11 O5=MAR=79 09:02 BEGIN OF AREA TESTED (+20) wHEN PROGRAM RELOCATES. 


020527 017776 R5,417776 7 ARE - RELOCATED IN BANK 0? 
10340 [BRANCH IF YES 
012705 017776 #17776,R5 sELSE SET HIGH MEMORY UNDER TEST=4K 


R4,R5 31S LOW LIMIT LOWER THAN HIGH LIMIT? 
10$ BRANCH IF YES 
004444 PC,FATERR s*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
‘ eee** ERROR NUMBER Qxnxnnn 


000342 10$: MOV ASAVMAX ,R3 
MOV (23) ,-(R3) RESTORE THE CONTENTS OF MAXMEM 
000002 MEMTST: ADD #2, (R3) ;MAKE THE CONTENTS OF MAXMEM = MAXIMUM engtenetes 


sMEMORY +2 
TST (R5)+ sAND SET RS=MAX MEMORY+2 
;CLEAR MEMORY UNDER TEST 


R5,RO :MOVE HIGH ADDRESS TO RO 
-(RO) BEGIN CLEARING THE MEMORY FROM THE TOP 
— UNTIL THE BOTTOM IS REACHED 


000001 #1,R2 SET R2 TO ENABLE PARITY MODULE CODE. 
005740 PC “PARITY ENABLE PARITY IF WANTED AND AVAILABLE. 


000316 AT ,R2 
(R2)+, (R2) WRITE SWAPPED BAKPAT IN LOCATION SWAPAT 


(R2) 
176654 ASWR ,R2 :LOAD R2 WITH THE OPTIONS STORED AT $SWREG 
177760 #177760,R2 ONLY LEAVE THE LOWER 4 BITS OF $SWREG IN R2 TO GO TO 
;THE TEST # SPECIFIED CDEFAULT IS TEST#0] 


ENTER HERE FROM TSTSCP ROUTINE AT END OF SUBTEST 


005037 000306 CONT: @APASFLG INIT SUBTEST PASS FLAG. 
110237 000404 R2,a4STESTN SET UP $TESTN WITH THE TEST NUMBER GOING 
:TO BE EXECUTED 
010401 LOOP: R4,R1 LOAD R1 WITH THE LOWEST LOCATION UNDER TEST 
010400 R4,RO 4 75 ae Oe OF THE LOWEST LOCATION UNDER 


os AS zAND IN R3 


vw 
oO 
N 


PC,R2 
TBL~. (R2) ,PC 3;GO TO THE TEST 
;STORED IN BITS 0-3 OF SWITCH REGISTER 


Wv=oS& 


—_— oo ss 


RELATIVE ADDRESS 


sRELATIVE 
sRELATIVE 
sRELATIVE 
sRELATIVE 
TST10-TBL RELATIVE ADDRESS 


ae ed cad cd cae el ce ceed oe a etd ee ee ce ce ed ce 
MAAAMAAMNMAII MIA VI 


Moron saa 
WN =O OONAUE 


RBRBBERBRBRBBAR 
[NOUS WIO-O 


OQ 
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1524 001650 002204 TST11=TBL sRELATIVE ADDRESS OF TEST # 11 
1525 001652 002256 TST12=TBL RELATIVE ADDRESS OF TEST # 12 
1526 001654 002530 TST13=TBL sRELATIVE ADDRESS OF TEST # 13 
44 001656 003156 RELOC-TBL RELATIVE ADDRESS OF ROUTINE ‘RELOC' 
1529 
1530 
1531 iA IS POINTING TO THE TOP OF THE MEMORY TO BE TESTED+2 
1532 4 @ RO ARE POINTING TO THE LOWEST ADDRFSS OF MEMORY TO BE TESTED 


CZ7KMA 
C7KMA 


Ww 
vi SRERIAW 
oO URW =O Dee 


MANVIA VI UTUTUT UT 


vi 
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105737 
001002 
004767 


113702 


005237 
032777 
001401 
000000 


032777 
001332 
105202 
000724 


000420 
006002 
000404 


000410 
002000 


040000 


176540 


176526 


OS=MAR=79 09:02 PAGE 31 
:02 SCOPE ROUTINE 


SCOPE ROUTINE 


Be Se Be Be Be Be He Be Be we 
ee a ee ee 


TSTSCP: TSTB 
BNE 


CNTSCP: 


B 
SWHALT : 


TSTGO: BIT 
BNE 
INCB 
BR 


PROGRAM COMES TO THIS ROUTINE AFTER COMPLETION OF EACH TEST AND 
IF CNTRL=C TYPED GOTO ERROR HISTORY TYPE ROUTINE. 

IF SR= 2000 (BIT10) THEN HALT 

IF SR= 40000 (BIT14) THEN LOOP ON TEST DEFINED BY SR BITS<3:0> 
ELSE CONTINUE TO NEXT TEST. 


@4SENV 
CNTSCP 
PC, CHECKC 


@ASTESTN,R2 
@ASDEVCT 
#2000, aSWR 
TSTGO 
#40000 ,aSWR 
LOOP 


R2 
CONT 


sARE WE RUNNING UNDER APT? 

:1F SO THEN GO TO CNTSCP 

TEST FOR CONTROL-C AND IF TYPED GO 

sPRINT ERROR HISTORY AND HALT AT FATHLT. 
sPLACE THE TEST NUMBER_IN THE LOWER BYTE OF R2 
SINCE THERE ARE LESS THAN 377 TESTS UPPER BYTE 
:OF R2 WILL BE 0 

TELL APT WE ARE STILL RUNNING OKAY 

21S ThE PROGRAM GOING TO HALT AFTER EACH TEST? 
:1F NOT THEN GO TO 2$ 

sHALT AT END OF TEST SWITCH SET. 


1S THE PROGRAM GOING TO LOOP ON TEST 
iF SO THEN GO TO THE STARTING OF THE SAME TES* 


:GO TO CONT AND CONTINUE EXECUTING THE NEXT TEST 


SEQ 0031 
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1561 FERRARA REE KEKE EEREREEA EKER REERRKERREREERE RH 
1562 SATEST 0 TEST FOR PROPER BANK SELECTION 
1563 3*(1) THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE 
1564 i+ OF ALL O'S AND RO HAS THE ADDRESS OF THE LOWEST 
1565 38 LOCATION UNDER TEST 
1566 :*(2) IT CHECKS FOR PROPER BANK SELECTION BY WRITING 
1567 :* 1*°S_IN A LOCATION AND eee at oer 0°S IN THE SAME 
1568 s* LOCATIONS OF OTHER 4K_BANKS OF THE MEMORY 
1569 s* CI.E. LOCATIONS LIKE 7766 AND. 27766 ETC.) 
1570 ¢*(3) THis TEST ALSO CHECKS TO SEF THAT NONE OF THE NON EXIST- 
1571 ING BANK RESPOND WHEN THEY ARE ADDRESSED 
1572 RT ARE. a te me Bite nthe Pat Bitte Birt 2 
1573 001730 105737 000404 +810: TSTB OFSTESTN CHECK FOR PROPER TEST SEQUENCE 
1574 001734 001403 BEQ .+10 
1575 001736 004767 004224 JSR PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HA!T AT FATHLT 
13% 001742 000005 5 px *xeekERROR NUMBER Seeenee 
1578 001744 012703 177777 MOV #177777 ,R3 
1579 001750 010401 1$: MOV R4,R1 :R1_= ADDRESS OF a LOCATION OF MEMORY JNDER TEST 
1580 001752 010310 MOV R3, (RO) SET ALL THE BITS AT (RO) 
1581 001754 0200061 2$: CMP RO,R1 21S RO POINTING TO THE SAME MEMORY LOCATION AS R1 
1582 001756 001417 BEQ 4$ 2 IN WHICH CASE CHECK FOR ALL 1°S AT (R1) 
1583 001760 005711 TST (R1) SOTHERWISE CHECK (R1) FOR ALL 0°S 
1584 001762 001430 BEQ 5$ 
1585 001764 020311 CMP R3,(R1) :IF_R1 IS NOT EQUAL TO RO AND (R1) 
1586 :DOES NOT CONTAIN ALL O'S THEN 
1587 CHECK TO SEE IF (RO) = (R1) 
1588 001766 001004 BNE 3$ 
1589 001770 012767 000006 000042 MOV #6,12$ :*ERROR* SETUP ERROR NO. IN 12$ 
1590 7 ******ERROR NUMBER #6*%eeee 
1591 001776 000402 BR 10$ 
1592 002900 3$: 
1593 002000 012767 000007 000032 MOV #7,12$ :*ERROR* SETUP ERROR NO. IN 12% 
1594 7 exe ERROR NUMBER #7 x eee 
1595 002006 010046 10$: MOV RO,~(SP) :SAVE RO ON STACK 
1596 002010 105237 000301 INCB @4SADERR :AN ADDRESSING ERROR IS SUSPECTED 
1597 002014 000407 BR 11$ 
1598 002016 020311 4$: CMP R3,(R1) CHECK (R1) FOR ALL 1°S 
1599 002020 001411 BEQ 
1600 002022 012767 000010 000010 MOV #10,12$ :*ERROR* SETUP ERROR NO. IN 12$ 
1601 7 *****kERROR NUMBER #10 eee ns 
1602 002030 010046 MOV RO,-(SP) :SAVE RO ON STACK 
1603 002032 010300 MOV R3,RO 
1604 002034 004767 003570 11$: JSR PC,ERROR :GO_ TO THE ERROR SUBROUTINE 
1605 002040 000000 12$: - WORD ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE 
Mya 002042 012600 MOV (SP)+,RO RESTORE RO 
1608 002044 013706 000350 5$: MOV @A4SAVRE, SP RESTORE THE STACK POINTER 
1609 002050 062701 020000 ADD #20000,R1 CAUSE R1 TO POINT TO THE SAME CHIP 
1610 SLOCATION IN THE NEXT 4K BANK OF MEMORY 
1611 BY ADDING 1 TO THE 14TH BIT OF ADDRESS IN R1 
1612 002054 020105 CMP R1,R5 COMPARE R1 WITH THE HIGHEST MEMORY 
1613 sLOCATION WHICH IS STORED IN R5 
1614 002056 103736 BLO 2$ IF R1 LESS THAN RS THEN REPEAT THE TEST FROM 2% 


1616 09206C 105737 000421 TSTB a4 $ENVM 3HAS APT INHIBITED SIZING? 
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002064 
002066 
002074 


002152 
002154 


002160 


002162 
002164 


100432 
032777 
001026 


020127 
101016 


020137 
103755 


020005 


103672 
000635 


000100 


157776 


000340 


177714 


004030 


000004 
000006 


020000 


17 76354 
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:02 TO 


6$: 


8$: 


ENDO: 


H 3 
TEST FOR PROPER BANK SELECTION 
;BRANCH_IF YES (DON'T TEST NON-EXISTENT MEMORY) 


tHAS USER INHIBITED SIZING? 
‘BRANCH IF YES (DON'T 


8$ 
#100, aSWR 
&$ 
R1,4157776 
6$ 


R1,@4MAXMEM 
5$ 

#6,R2 

#340, (R2) 
#5$-.-6,-(R2) 
PC, (R2) 


(R1),(R1) 
PC,FATERR 


R2 
ns, (R2)+ 
(R2) 
(RO) 
#20000,R0 


RO,R5 


1$ 
TSTSCP 


SEG 0033 


TEST NON-EXISTENT MEMORY) 


SEE IF R1 HAS CROSSED 28k BOUNDRY OF VIRTUAL ADDRESS 
: IN WHICH CASE GO TO 6$ 

;SHOULD BE LEFT AS IS FOR 30K SYSTEMS (WHICH USE 16K CHI 
‘aemcay > LOWER THAN THE MAXIMUM AVAILABLE 


ie so THEN GO TO 5$ 

E R2 POINT TO TRAP VECTOR+2 FOR NXM 
Ser psu TO 340 
;SET UP RETURN ADDRESS FROM TRAP TO 5$ 


;TRY TO WRITE TO NON-EXISTENT MEMORY (SHOULD TRAP) 
>*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
;*****kERROR NUMBER 11] Xeeeee 


sRESTORE TRAP VECTOR 


CAUSE RO TO POINT TO THE SAME CHIP 


sLOCATION IN THE NEXT 4K MEMORY BANK 

:BY ADDING 1 TO THE 14TH BIT OF ADDRESS IN RO 
COMPARE RO WITH THE HIGHEST MEMORY 

LOCATION WHICH IS STORED IN R5. 

:1F RO LESS THEN REPEAT THE TEST 


C7KMA MACY11 ay O5=MAR=79 09: Oe PAGE 34 
CZKMAF .P11 OS-MAR=79 09:02 CHE CK Di/DO LINES 


CHECK DI/DO LINES 
THIS TEST CHECKS THE DATI/DATO LINES BY SHIFTING 
A 1 IN THE WORD DIRECTION 


’ 
SEERA EREEEER ERE RERRERRRREEREKEEREREERRREREE 


122737 000001 000404 1811: CMPB #1, QASTESTN CHECK FOR PROPER TEST SEQUENCE 


+10 
aw PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
px**eeeERROR NUMBER 12eeenen 


000001 
sSE7 R2=1 
sMOV 1 AT LOCATION (R1) 
; COMPARE R1 WITH THE CONTENTS OF LOCATION (R1) 


cones . ;*ERROR* REPORT ERROR MESSAGE 
j*****kERROR NUMBER 1388880 


sARE WE SHIFTING A_O IN DATA DIRECTION? 
:1F SO THEN GO TO 5$ 
;SHIFT THE 1 BROUGHT IN AT 1$ IN 
[DATA DIRECTION 
7iF THE 1 HAS NOT BEEN SHIFTED THRU 
THE 16 DATA BITS THEN REPEAT FROM 2$ 
: INITIATE SHIFTING OF 0 IN DATA DIRECTION 


R2 
177776 #177776,R0 
BR 2$ 


:SET CB 
006100 RO : SHIFT A b 16 TIMES IN DATA DIRECTION 
103757 2$ :1F THE 0 HAS NOT BEEN SHIFTED THRU 
THE 16 DATA BITS THEN REPEAT FROM 2$ 
062701 ! #20000,R1 OTHERWISE GO TO THE NEXT BANK OF 
274K MEMORY AND REPEAT THE TEST 
020105 aa 


102750 BLO 
000737 : ENDO 
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CZKMAF .P11 O5-MAR=79 09:02 Te TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION SEQ 0035 
1691 FERRER REE RARER RRA EERERREERREEREER ERE REE 
1692 *TEST 2 TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION 
1693 :*(1) THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY 
1694 :* OF HOLDING 1°S AND 9°S BY WRITING A BACKGROUND 
1695 s* OF BAKPAT AND READING IT 
1696 :*(2) MEMORY IS WRITTEN USING A BYTE AT A 1 
1697 :*(3) STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN 
1698 : - PIS TIIIIT ISTE T ELLE E TET L TELL TTTLT TET Eee 
ics 002266 122737 000002 000404 TST2: CMPB #2 ,AASTESIN :CHECK FOR PROPER TEST SEQUENCE 
1701 002274 001403 BEQ -+10 
1702 002276 004767 003664 JSR PC,SEQERR 2 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
1 2302 000014 14 7 ***e**kERROR NUMBER 14eeanee 
' 
1705 002304 013700 000316 1$: MOV were 
1 002310 110021 MOVB RO, ( 
1707 002312 113721 000317 MOVB BABARPAT #1, (R1)+;WRITE THE MEMORY WITH THE WORD STORED IN BAKPAT 
17 002316 020105 CMP R1,R5 
1 002320 103771 BLO 1$ 
1711 002322 020041 2$: CMP RO,-(R1> TEST THE MEMORY TO SEE 4 IT CONTAINS 
1712 ‘ THE WORD STORED IN BAKPAT 
1713 002324 001416 BEQ 8$ 
1714 002326 062701 000002 ADD #2,R1 
1715 002332 123741 000317 CMPB @4BAKPAT+1,-(R1), CHECK FOR BYTE SELECTION PROBLEM 
1716 002336 001402 BEQ 
1717 002340 120041 CMPB RO,-(R1) sAGAIN CHECK FOR BYTE SELECTION PROBLEM 
1718 002342 001002 BNE $ 
1719 002344 105237 000301 4$: INCB @#SADERR PREPARE TO INFORM THAT IT IS ADDRESSING ERROR 
1720 002350 042701 000001 6$: BIC #1,R1 :MAKe THE ADDRESS IN R1 EVEN 
1721 002354 004767 003250 JSR PC,ERROR :*ERROR* REPORT ERROR MESSAGE 
768 002360 000015 15 7 *eeee ERROR NUMBER 1588008 
1724 002362 020104 8$: CMP R1,R4 KEEP ON TESTING THE MEMORY UNTIL 
1725 002364 101356 BHI 2$ 2R1 EQUALS THE LOWEST ADDRESS 
1726 002366 000337 000316 SWAB @ABAKPAT : CHANGE THE DATA PATTERN 
1727 002372 001744 BEQ 1$ zIF THE DATA PATTERN DOES NOT HAVE LOW 
1728 ; BYTE =0 THEN FALL THRU 
Hea 002374 000733 END2: BR END1 
i 2 2 THE TEST LEAVES BAKPAT LOCATION THE SAME AS IT WAS IN THE BEGINNING 
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FERRER EERE ORR EER ERE RERKEEKERREEERKEREERERER EEK 


DUAL ADDRESS TEST A 
Me TEST ye DUAL ADDRESSING PROBLEMS BY WRITING A 


BACK GROUND OF 
STARTING FROM THE LOWEST a IN THE BANK THE TEST WRITES A 
LOCATION WITH SWAPPED BAKPA 

READS THE MEMORY FOR PROPER T CONTENTS 

SHIFTS A_1 ALONG THE ADDRESS DIRECTION AND REPEATS’ STEPS 1-3 
REPEATS STEP 1-4 FOR EACH 4K BANK 


- gheneennereneennsensnnsenennennennsansnneaeeresenseeeeseeeestes 


122737 000003 000404 T&T3: #3 BNSTESTN sCHECK FOR PROPER TEST SEQUENCE 


004767 003554 ’ PC,SEQERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000016 6 yk*k*ekERROR NUMBER 16*8e8=8 


R35 
000120 : PC ,@4WRTMEM ; WRITE MEMORY rm be, THE BACKGROUND STORED 
AT LOCATION BAKPAT 


sMAKE R2 POINT TO by | — BANK POINTED BY R3 
e1F R2 IS LESS THAN R 

THEN DO NOTHING 
TIF R2_ IS HIGHER THAN THE HIGHEST LOCATION TO BE 
TESTED THEN EXIT THE TEST 
OTHERWISE WRITE THE COMPLEMENT OF BAKPAT IN 
THE LOCATION POINTED BY R2 


zIF_R1 IS POINTING TO A LOCATION LOWER THAN R4 
THEN GO TO 12$ 


108 CHECK THE MEMORY FOR CORRECT DATA 
‘RO, (R1) 44 R1 IS NOT = TO Rz a (R1) SHOULD HAVE 
SAME BAKPAT 


WORD AS 
001437 12$ ai WHICH CASE GO BACK TO 12$ 
012767 000017 000032 417,223 :*ERROR* SETUP ERROR NO. IN 22$ 

ie aet &KERROR NUMBER #17xxxx«n 
010046 RO, ~(SP) ZPLACE RO ON THE STACK 


000316 (SP) 

022611 (SP)+,(R1) iIF (R1) IS NOT = RO THEN SEE IF IT IS SAME 
AS A SWAPPED RO 

001003 9$ ' IF NOT THEN A_SUSPECTED DUAL ADDRESSING PROBLEM 
;FOK THE BITS THAT ARE DIFFERENT IN RO AND (R1) 
Z OTHERWISE. THERE IS DUAL ADDRESSING FOR THE 


012767 000014 #20,22$ :*ERROR* SETUP ay NO. IN 22$ 
p*eeeeexERROR NU-BE R #20exnees 
105237 : @4SADERR SADDRESSING *ROBLEM IS DETECTED 
010046 MOV RO,-<SP) cee RO 
010200 R2,RO0 T RO=GOOD ADDRESS FOR ERKOR REPORT 
004767 PC,ERROR £60 TO THE ERROR SUBROUTINE 
000000 : e RROR NUMBEK TO BE REPORTED WILL BE PLACED HERE 
012600 (SP)+,RO “RES ORE RO 
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1789 
1790 
1791 
1792 


3 


SeCRaRaKcSseleer 


a a ca ca a a ce ca al lh ee cael cl cl lc cl cc el oo ced ce eed ee wld 
0 090 CO Oc Co CO Co C0 CD Co 
ad an ah anh anh ond aad cae a cd 
WONAUSWH-O 


8 


1825 


006102 
020227 
103700 
060203 
020237 
103673 
000337 
001656 
000654 


000316 


000021 


020000 


020000 


000340 


000316 


17774t 


O5S=MAR=79 09:02 PAGE 37 
:02 13 


10$: 


18$: 


20$: 


END3: 


DUAL ADDRESS TEST A 


RO 
RO, (Ri) 


11$ 
#21,22$ 


R1,420000 
7$ 


(R2) 
R3,R2 


R2 

18$ 

R2 

R2 ae 
R2,420000 
6$ 

R2,R3 
R3,34MAXMEM 
4$ 

TST3 

END2 


AT 


a eg (R1) 


F THE CONT"OL CAME HERE FROM 15$-2 THEN 


RETURN TO.11$ 


MAKE RO SAME AS SWAPPED BAKPAT 
IF R1 = R2 THEN (R1) SHOULD CONTAIN A WORD 
;EQUAL TO SWAPPED RO 
: IN WHICH CASE GO BACK TO 11$ 
*ERROR* SETUP ERROR NO. IN 22$ 
j***%**kERROR NUMBE 


zAND_GO TO 8$ 


R #21 knew 


RESTORE RO TO BAKPAT 


; TAKE ~ THE 


BANK ADDRESS FROM THE ADDRESS IN R1 


:1F R1 IS 0 THEN PLACE A 1 IN R1 
‘OTHERWISE GO TO 13$ 


:1F_ R1_ IS LESS THAN A 4K BOUNDRY 
; THEN REPEAT FROM 7$ 


SRESTORE (R2) 
;TAKE OU 


TO BAKPA 


T THE BANK ADDRESS FROM THE ADDRESS 


IN Re 
zIF R2 = 0 THEN MOVE A 1 70 R2 
; OTHERWISE GO TO 18$ 


SHIFT A ONE IN THE ADDRESS WORD 
1S TH THE ADDRESS IN R2 MORE THAN THE BOUNDRY 


IF NOT THEN GO TO 68 
2 OTHERWISE MAKE R3 POINT TO THE NEXT 4K BANK 
F R$ IS POINTING TO A BANK THAT iS LOWER 
THAN MAXMEM 
THEN REPEAT FROM 4$ 


REPEAT THE TEST WITH SWAPPED BAKPAT ONLY IF 
THE LOWER BYTE OF BAKPAT IS 0 


SEQ 0037 
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AOU IUISIIIIDIIOISIOISIOISIIIISIISISIOIIIIUIIOOUIIIOIIIOUIIIIIUID IIIT On 

TRTEST 4 DUAL ADDRESS TEST B 
7*(1) THIS TEST CHECKS FOR DUAL ADDRESSING BY WRITING 
is AND READING THE ADDRESS IN THE LOCA oe AND THEN 
i* WRITING AND READING ADDRESS COMPLEMENT 

PETIT ITIIITITIITITITITI TTL TTT ELLE TTT LTTE TET TTT TTT 


Ae 4 000004 000404 T&T4: " #4 ,AASTESTN CHECK FOR PROPER TEST SEQUENCE 
+ 


.+10 
neem PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
e j***ekERROR NUMBER 22**exee 


R3 


Ri ,RO 
R3 :I1F R3_IS NOT 0 THEN STORE THE ADDRESS 
2s SIN THE LOCATION 
RO : OTHERWISE sists COMPLEMENT 
RO, (R1)+ OF THE ADDRES 
0 R1,R5 ZUNTIL THE HIGHEST MEMORY LOCATION IS REACHED 
103771 1$ 


920041 : RO.-(R1) ;CHECK THE LOCATION FOR THE CORRECT CONTENTS 
105237 000301 @ASADERR THIS IS. PROBABLY ADDRESS PROBLEM RATHER THAN 
002712 PC ERROR *ERROR*® REPORT ERROR MESSAGE | 
2 ;****k*ERROR NUMBER 23eexeee 


000002 CHECK THAT THE ADDRESS IS STORED AT 
3 SLOCATION IF R3 IS NOT 0 
SOTHERWISE CHECK FOR 
;ADDRESS COMPLEMENT 


BH -3$ 
000001 000306 . SET PASFLG FOR ERROR REPORT. 
R3 COMPLEMENT THE CONTENTS OF R3 
sREPEAT TST3_IF R3, IS NON 0, ENABLING ADDRESS 
COMPLEMENT TO BE WRITTEN AND READ, OTHERWISE FALL THRU 


BR 
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IPPC iitiiiitiiiiti ti titi tt 
TATEST 5 MARCHING 1°S AND 0'S 
sec) ars 339 WRITES A BACK GROUND OF THE WORD STORED 


READS EVERY LOCATION FOR Seg Y DATA, SWAPS BYTES 
AT THE LOCATION AND PROCEEDS IN MAX. TO MIN 
DIRECTION OF MEMORY LOCATIONS. 
READS EVERY LOCATION FOR SWAPPED BAKPAT PATTERN 
WRITES BAKPAT BACKGROUND IN THE LOCATION AND PROCEEDS 
ed IN MIN. TO MAX. DIRECTION 
:*(4) REPEATS STEP 2 GOING IN MIN. TO MAX. DIRECTION 
:*(5)° REPEATS STEP 3 GOING IN MAX. TO MIN. DIRECTION 


SRE REECE KEE 


122737 iST5: MPR ss #5, @A#STESTN :CHECK FOR PROPER TEST SEQUENCE 
.+10 : 
PC, SEQERR 7 *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
p*xekexERROR NUMBER 24nnnnnn 


PC ,QAWRTMEM :GO TO WRITE THE tate a WITH A BACKGROUND OF THE 
[WORD STORED IN BAKPA 


RO,-(R1) 
3$ 
PC,ERROR 
RO 

RO, (R1) 
(R1) ,RO 
4$ 
PC,,ERROR 


RO 


READ THE CONTENTS OF "LOCATION ery BY R1 
:TO SEE IF IT HAS THE SAME VALUE AS RO 
;*ERROR* REPORT ERROR MESSAGE 


: x*kk*kERROR NUMBER 25%xnnnn 


SWAP THE BYTES AT (R1) 
;READ (R1) FOR CORRECT VALUE 


;*ERROR* REPORT ERROR MESSAGE 
y**kkk*kERROR NUMBER 26%%%%%% 


SWAP THE BYTES OF THE areioren 
: CONTAINING BACK PATTERN 
9$ :1F THE LOWER BYTE OF THE REGISTER 
31S NOT 0 THEN THE PROGRAM IS READING 
THE MEMORY TO CONTAIN A BACK GROUND OF 


:BAKPAT AND WRITING THE SWAPPED WORD 
IN WHICH CASE GO TO 9$ 
005703 ; ~ ‘aie Lael 3R3 WAS 0 WHEN = PROGRAM ENTERED 


88883 


SESB5s 


23 10$ 
062701 : #2,R1 
020105 R1,R5 a. ITH THE MAX. MEMORY LOCATION TO 
ZF R1>R5 THEN GO TO 8$ OTHERWISE 
SREAD (R1) FOR THE CORRECT DATA 


OOOOO0OO0 0000 
a ot os os 8 ho 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


—"COONOUSWr—oO 


88 


103006 8$ 
020011 : RO, (R1) 
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001757 3$ ; WRITE COMPLEMENT OF THE DATA FOUND AT (R1) 
> AND REPEAT UNTIL R1 > RS 

004767 002552 PC,ERROR S*ERROR* REPORT ERROR > MESSAGE 

000027 7 + ##*** ERROR NUMBER 27xannn® 


3$ 
@4PASFLG 
RO 


2$ :1F THE LOWER BYTE OF RO IS ALL O0°S 
: THEN BEGIN READING OBAKPAT SWAPPED WRITING BAKPAT 
AND READING BAKPAT GOING FROM MAX. TO MIN. CPASFLG=4] 
R3 > an be CLEAR_RO 
R4,R1 [PUT THE LOWEST TESTING ort ied IN R1 
7$ :AND BEGIN READING 0'S, TING 1°S AND 
[READING 1'S IN MIN. TO MAX. DIRECTION CPASFLG=3] 


R3 zIF _R3_IS NON 0, I.E. PASFLG=3 
5$ ; THEN READ BAKPAT, WRITE 

SWAPPED BAKPAT AND READ SWAPPED BAKPAT 
7 IN MIN. TO MAX. DIRECTION 
SOTHERWISE TEST IS PROCEEDING IN MAX. TO 
:MIN. DIRECTION. 

101333 BH 2$ KEEP ON LOOPING UNTIL R1=R4 

105237 000306 

000300 


001753 : IF RO SWAPPED HAS LOWER BYTE=0 
; THEN READ BAKPAT SWAPPED, WRITE BAKPAT, 
000714 AND READ BAKPAT GOING FROM MIN. TO MAX. 
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FERRARA REAR REE RREREREEREERRERERREEREEEREEREEEEEEERE ED 


122737 000006 000404 


003030 


000120 
000306 


002444 
000002 
00001 
000306 


037776 


000354 
020000 


000306 
000316 


CELLS* VOLATILITY TEST 


THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BAKPAT 
WITH PASFLG=0 THE TEST READS THE MEMORY FOR BAKPAT 

AND THEN INCREMENTS PASFLG 

IT THEN READS/SWAPS BYTES/WRITES A geile. x A's 

OVER 2 MSEC AND THEN READS THE MEMORY FOR BAKPAT 

REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY . # sas-ccpsictetanee 
IT THEN INCREMENTS PASFLG AND WRITES THE MEMORY 

BAKPAT AND WITH PASFLG=2 IT READS MEMORY FOR ALL 

SWAPPED BAKPAT_AFTER WHICH PASFLG IS INCREMENTED TO 3 
REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED 
BAKPAT INSTEAD OF BAKPAT. 


#6, QA$STESTN 


.+10 
PC,SEQERR 
PC ,@AWRTMEM 
@4PASFLG 
R4,R3 

R1 


o 


R4, 
RO,(R1) 
4$ 
PC,ERROR 


#2,R1 
R1,R5 
3 


$ 

#1, Q4PASFLG 
@4PASFLG 
R3,R5 
#37776,R2 
(R3) 

R2 


6$ 
R3,a4#SAVLOC 
#20000.R3 


2$ 
@4PASFLG 
@ABAKPAT 


ic. i oe peneetes - . alecin aim Meanie anes aeenaeere 


CHECK FOR PROPER TEST SEQUENCE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
px*keexERROR NUMBER 30«xxxne 


:GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE 
:WORD STORED AT LOCATION BAKPAT 


iSET R3 
;AND R1 TO THE STARTING ADDRESS OF MEMORY UNDER TEST 
CHECK (R1) FOR CORRECT DATA 


:*ERROR* REPORT ERROR MESSAGE 
px*eeeeERROR NUMBER 31 «xxx 


: INCREMENT R1 BY 2 
:SEE IF R1 HAS REACHED THE MAX. OF MEMORY 


:CHECK TO SEE IF PASFLG=0 OR 2 

: IN WHICH CASE INCREMENT PASFLG COUNTER BY 1 
:SEE IF R3 HAS REACHED THE MAX. OF THE MEMORY 
sWRITE INTO 1 LOC FOR >2MS (ABOUT 100MS) 


SAVE LOCATION WRITTEN FOR 2MS FOR ERROR REPORT. 


:BY ADDING 1 TO THE 14TH ADDRESS BIT CAUSE 
:RS TO POINT TO A LOCATION IN THE NEXT 
K BANK OF MEMORY 


MAKE PASFLG=2 
:1F BAKPAT IS NOT BEING SWAPPED FOR THE 2ND 
; THEN GO BACK TO THE LOCATION RPT6 
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FEAR REE ERE KR EREREE ERE EERE REE ERRER EH 


SHIFTING DIAGONAL 


THIS TEST WRITES THE MEMORY WITH A BACKGROUND OF BAKPAT 

IT WRITES A DIAGONAL OF SWAPPED BAKPAT THROUGH EACH MEMORY BANK 
READS THE MEMORY FOR CORRECT DATA 

SHIFTS THE DIAGONAL AND REPEATS STEP 3 UNTIL THE 

DIAGONAL HAS BEEN SHIFTED 64 TIMES 

WRITES A BACKGROUND OF SWAPPED BAKPAT, A DIAGONAL OF 

BAKPAT AND REPEATS FROM STEP 3 


;* 
CAIRO SEI SOI ISIC ISIS III Ri itt tik 


122737 000007 000404 f&I7: CMPB ~—s- #7, AAS TESTN ;CHECK FOR PROPER TEST SEQUENCE 


001403 .+10 
004767 002674 PC,SEQERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000032 yxeeeexERROR NUMBER 32eenane 


005037 000306 : @4PASFLG 
010337 000304 R3,@4LOWBNK LOWBNK CONTAINS ADDRESS OF THE LOWEST LOCATION 
010302 ‘IN THE 4K BANK THAT CAN BE TESTED 


MOV R3,R2 
017777 #17777 ,R2 zR2_ CONTAINS THE ADDRESS OF THE TOP OF THE BANK 
R2 sADD 1 TO POINT IT TO NEXT BANK 
3$ ;BRANCH IF ZERO (IT MUST BE A 30K SYSTEM) 


R5,R2 

103001 4$ :IF R2_IS GREATER THAN R5 THEN GO TO 4$ 

010502 : R5,R2 :NOW_R2 CONTAINS THE ADDRESS OF THE HIGHEST LOCATION 
: THAT CAN BE TESTED 

010337 000302 : R3,@A4STRIDI ieee WITH THE STARTING ADDRESS OF THE 

013701 000304 @A4LOWBNK ,R1 R1 IS NOW POINTING TO THE LOWEST LOCATION IN THE 4k 


013700 000316 : :STORE THE CONTENTS OF BAKPAT IN RO 
R 21S R1_ POINTING TO A LOCATION IN THE DIAGONAL ? 
:1F NOT THEN GO TO 10$ 
000002 : THE FOLLOWING CODE IS USED TO PLACE THE 
000176 oe OF THE NEXT LOCATION IN THE DIAGONAL 


000200 : 
000300 8$: R DIAGONAL WILL CONTAIN SWAPPED BACKGROUND PATTERN 
132737 000001 000306 : #1 ,QAPASFLG CONTENTS OF LOCATION PASFLG WILL BE EVEN IF THE 
;MEMORY IS BEING WRITTEN AND IT WILL BE ODD 
:1F IT IS ONLY BEING READ 
001001 12$ IF IT IS BEING READ ONLY THEN GO TO 12$ 
010011 RO,(R1) : OTHERWISE WRITE THE MEMORY WITH THE CONTENTS 


“OF R 
020011 : RO, (R1) : CHECK THE | LOCATION POINTED BY R1 TO CONTAIN 
001403 14$ a IT IS OK THEN GO TO 14$ 
004767 002222 PC,ERROR :*ERROR* REPORT ERROR MESSAGE 

y*xexekERROR NUMBER B3xnxken 


000002 : #2,R1 CAUSE R1 TO POINT TO THE — MEMORY LOCATION 
R1,R2 71S IT_THE END OF THE BANK ? 
6$ IF NOT THEN GO TO 6$ 
005237 000410 t @ASDEVCT TELL APT WE ARE STIL RUNNING OKAY 
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013703 


000337 
001715 


010203 
020205 
103676 
000665 


000306 
000302 
00000 


000306 
000304 
C00316 


000306 


OS-MAR=79 09:02 
:02 17 


18$: 


PAGE 43 
SHIFTING DIAGONAL 


END?: 


INCB 


@APASFLG 
OASTRIDI ,R3 
7, ene 


(R3)+ 
R3,R2 
8 


18$ 
@A4PASFLG 

4$ 

@4_ OWBNK ,R3 


@ABAKPAT 
4$ 


R2,R3 
R2,R5 


2$ 
END6 


;LOAD R3 WITH THE STARTING ADDRESS OF hy DIAGONAL 
SHAS THE READ OF THE MEMORY BEEN DONE ? 
:I1F NOT THEN GO TO 4$ 


ADD 2 TO THE STARTING ADDRESS OF THE DIAGONAL 
;AND UNLESS THE END OF THE BANK IS REACHED 


‘OR THE DLAGONAL HAS BEEN ROTATED 64 TIMES 


sREPEAT _F 
:MAKE R3 POINT TO THE LOWEST LOCATION IN THE 
: IN THE BANK UNDER TEST 


sAND_IF THE TEST HAS NOT BEEN PERFORMED WITH THE 


; SWAPPED BACK GROUND PATTERN THEN GO TO 4$ 
;MAKE THE —— HIGH BOUNDRY AS THE NEXT 


LOW BOUNDR 


UNLESS THE PRESENT HIGH BOUNDRY IS ALSO THE 
sHIGH BOUNDRY FOR THE MEMORY UNDER TEST 


SEQ 0043 


F 4 
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FLERE RRR AERA REEE AER ERER REE RERE EKER EEEEE EERE EEE 


;*TEST 10 READ RECOVERY GALLOPING TEST/EVERY 64TH CELL 


THIS TEST WRITES THE a yy WITH A BACK GROUND PATTERN 

STORED AT LOCATION BAKPA 

TEST BEGINS AT Oy ead LOCATION BEING TESTED 

(LETS NAME IT 

LETS NAME THE ist. tpl ® om THE ROW/COLUMN UNDER TEST AS ‘B'. 
ap pares 7 ae 


(MAKES 'B'=64TH CELL I.E. ~~ OCTAL 

LOCATION FROM THE PRESENT LOCATION OF 'B 
REPEATS STEPS 5 AND 6 UNTIL ‘B* IS GREATER THAN THE 
+ ata 4K BANK OF THE MEMORY IN WHICH ‘A’ IS RESIDING 

= + 
REPEATS STEPS 3-8 UNTILL ‘A' REACHES THE END OF THE BANK 
GOES TO THE NEXT 4K BANK OF MEMORY AND REPEATS STEPS 
3-9 UNTIL THE END OF THE MEMORY 
AFTER EXECUTING THE TEST wo i+. ARE SWAPPED AT 

LOCATION BAKPAT AND STEPS 1-10 ARE REPEATED 
IN THIS TEST RO IS POINTING TO LOCATION ‘A', R1 TO 
LOCATION 'B', R2 TO THE END OF THE 4k BANK IN WHICH THE 
TEST IS TAKING PLACE AND R3 TO. THE LOWEST LOCATION IN THE 
COLUMN/ROW CONTAINING ‘A’ AND 
MOST OF THE CODE USED BY THIS TEST IS ALSO USED BY TEST 11 


SERRE RR ERK 


122737 000010 000404 TST10: #10,Q4$TESIN CHECK FOR PROPER TEST SEQUENCE 


001403 .+10 
004767 002450 PC, SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000034 y*****e*ERROR NUMBER 34xenxee 


010402 MO R4,R2 2 SET R2 TO THE LOWEST MEMORY UNDER TEST 
052702 017776 : #17776,R2 MAKE ae POINT TO THE HIGHEST LOCATION IN THE 4K 
BANK FOR WHICH GALLOPING WILL BE PERFOMED 
000002 : +t R2 ; INCREMENT R2 BY 2 
BE :BR IF IT WENT TO O (IT MUST BE A 30K SYSTEM) 
ne. oR5 :1F THE HIGH BOUNDRY OF THE TEST IS HIGHER THAN 
wf : THE MAXIMUM ALLOWED ADDRESS THEN ADJUST R2 


R2,RO 
013740 000316 , @MBAKPAT.~(RO) WRITE THE MEMORY UNDER TEST WITH A BACKGROUND OF 
020003 RO.R3 
101374 4$ 
010301 : R3.R1 :R3 AND R1 ARE POINTING TO THE LOWEST LOCATION THAT 
CAN BE TESTED IN THIS BLOCK 
023710 000316 @BAKPAT, (RO) mor aean® THE GALLOPING TEST FOR LOCATION 
“CONTINUE IF 
OTHERWISE PREPARE TO REPORT THE ERROR 
000316 


vetted PC,ERROR™ 7 *ERROR* REPORT ERROR MESSAGE 
p**eeeeERROR NUMBER 35xea0ne 


Bonu nnrwvaoSecenre 


WONAURWN =O 0OGN 


tk ek a ed a a st ad od os I 
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003602 RO, (R1) eth | THE CONTENTS OF (R1) 
003604 R1,RO RESTORE RO 


(RQ) 
(RO), (R1) +p TO SEE THAT NONE OF THE BITS oH 
IN (RO) ARE SET IN (R1) AND VICE VERS 
RO,R1 i THE ONLY EXCEPTION TO THIS WILL BE WHEN RO=R1 


12$ 
000316 i aatanaai CHECK THAT (R1) HAS BAKPAT IN IT 


:SAVE_RO ON STACK 
000316 sPLACE THE PATTERN WORD IN RO 
001772 PC ERROR :*ERROR* REPORT ERROR MESSAGE 
y**x*kkERROR NUMBER 36%%xexn 


(SP)+,RO RESTORE RO 
000320 $ eaten CHECK THAT (RO) HAS SWAPPED BAKPAT IN IT 


R1,-(SP) :SAVE R1 ON THE STACK 
2R1 sMAKE R1 POINT TO THE FAILING LOCATION 
000320 QA SWAPAT ,RO LOAD RO WITH THE EXPECTED RESULT IN (R1) 
001744 PC,ERROR s*ERROR* REPORT ERROR MESSAGE 
3 y*xekekERROR NUMBER 37«xxane 


RO, (R1) sRECOVER (R1) FROM THE ERROR 
R1,RO sRESTORE RO 
(SP)+,R1 sAND RESTORE R1 
000011 000404 : #11, Q4$TESIN 21S THE PROGRAM EXECUTING TEST # 11 ? 
16$ :1F SO THEN GO TO 16% 
000176 #176,R1 


000002 : #2,R1 :MAKE R1 POINT TO THE NEXT ADJACENT CELL 
R1,R2 zAND IF _R1 HAS NOT REACHED THE END OF THE BOUNDRY 
10$ : THEN REPEAT FROM 10% 
(RO) + ;RESTORE THE LOCATION FOR WHICH THE GALLOPING TEST 
[WAS BEING PERFORMED 
000404 #171 ,AASTESTIN 71S IT TEST 11 ? 
17$ :1F SO THEN GO TO 17$ 
(R3)+ SOTHERWISE INCREMENT R3 B 
7 a FOR EVERY ROW/COLUMN TESTED ADD 2 


SP) 
17$ UNTIL (SP) IS 200 
a Ea ;SUBTRACT 200 FROM R3 


( 
000177 : #177,R0 3AT A 64TH CALL BOUNDRY? 
BN 18$ BRANCH IF NO 


000410 @A4$SDEVCT :TELL APT WE ARE STILL RUNNING 
RO,Re 7 IF RO HAS NOT REACHED THE END OF THE BOUNDRY 
6$ : THEN REPEAT FROM 6$ 
(SP)+,R3 sRESTORE SP AND R3 
000320 @4 SWAPAT 
000316 @ABAKPAT 
001660 2$ :1F THE LOWER BYTE OF BAKPAT IS 0 THEN REPEAT FROM 2% 
010203 R2,R3 sOTHCRWISE MAKE THE PRESENT HIGH BOUNDRY AS THE 
:NEXT LOW BOUNDRY 
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020205 
001410 


032702 
001025 


122737 
001421 
000635 
000623 


A pats 09: Xo PAGE 


46 
READ RECOVERY GALLOPING 


CMP 
BEQ 


BIT 
BNE 


CMPB 
BEO 


BR 
BR 


#11 ,aASTESIN 
RPT11 


TEST/EVERY 64TH CELL 


4 PREVIOUS HIGH BOUNDRY WAS THE END OF THE 
TEST BOUNDRY THEN EXIT THE TEST 

WAS IT A 4K BOUNDRY 

:1F NOT THEN WE WERE PERF ORMING TEST 11 WITH LONG 
[GALLOPING TEST DISABLED 


:IF IT IS TEST # 11 THEN GO TO REPEAT TEST 11 
OTHERWISE REPEAT TEST 10 


I 4 
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FEAR O RRR REEERERRERREEEEREEEEEEEREEEEREREREERERERREE 


TATEST 11 READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 


THIS TEST WRITES MEMORY WITH BAKPAT 
THE TEST wee ite’) THE LOWEST LOCATION BEING TESTED 


(LETS 
MOVE THE ADDRESS i *B’ TO THE POINTER FOR LOCATION ‘A‘J 
SWAPS TAL. READS = ION 


IF GALLOPING OPTION BIT AT $SWREG IS HIGH THEN STEPS 4 AND 5 
ARE REPEATED UNTIL "B* REACHES THE HIGHEST MEMORY LOCATION 
OF THE 4K BANK IN WHICH ‘A’ IS RESIDING, ha *A' IS 
DECREMENTED BY 2 AND AFTER MAKING 'B' TO POIN t To THE LOWEST 
LOCATION OF THE 4K MEMORY BANK CONTAINING ‘A* STEPS 3,4,5 AND 
6 ARE REPEATED UNTIL ‘A’ EQUALS THE END OF THE ENTIRE MEMORY 
IF GALLOPING OPTION BIT IS NCT HIGH THEN STEPS 4 AND 5 ARE 
REPEATED UNTIL °B" IS POINTING TO . ?<" IN THE NEXT COLUMN 
IF SEQUENTIAL CELLS LIE’ ALONG THE R Se NEXT ROW 


BeBe Se Be Be Be Be Be Be Be Be Be 


‘Seeeeeeeeeenhbbeobeeeaes 


DAT 
IN THIS TEST RO POINTS TO LOCATION ‘A’, R1 TO LOCATION 
*B*, R2 TO THE HIGHEST gol AND R3 TO THE LOWEST 
LOCATION IN A 64/4k CELL BOUNDRY 
MOST OF THE CODE USED BY TEST 10 IS ALSO USED BY THIS TEST 


SEEKER ERE RRR REE KEE KEEK 


122737 000011 000404 rér11: #11, Q4$TESTN CHECK FOR PROPER TEST SEQUENCE 


001403 .+10 
004767 002120 PC,SEQERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
000040 pxxkkkxERROR NUMBER 4Oennnnne 


010402 R4,R2 ore text TO POINT TO THE LOWEST LOCATION 
105777 +=174372 aSWR ;LONG GAL Lop ENABLED? 
100004 RPT11 BRANCH IF NO 
002526 JS PC,PNTMES ; TYPE SGLP' 
-A /GLP/ 
174354 : @SwWR :LONG GALLOPING ENABLED? 
BM RPT10 BRANCH IF YES 
052702 000176 #176,R2 sO ert ia SET THE LOW ORDER BITS OF THE ADDRESS 
TO GET THE HIGH BOUNDRY 


000611 GALLOP ; PERFORM GALLOPING TEST 
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FERRER RRR AEE EREEREERERREEEREEERERREEEERAREREEREEEE 
TRTEST 12 WORST CASE TESTING FOR CORE MEMORY 

3*(1) STARTING FROM THE LOWEST LOCATION UNDER TEST THE MEMORY 

ie 1S WRITTEN WITH A BACKGROUND OF BAKPAT, HOWEVER LOCATIONS 
ie HAVING ADDRESS SUCH THAT EXCLUSIVE OR "be ADDRESS BITS 1 & 
:* 8 = 1 ARE WRITTEN TO A VALUE OF SWAPPED BAKPAT 
7*(2) STARTING FROM THE LOWEST LOCATION THE MEMORY IS CHECKED 
zs TO CONTAIN THE CORRECT DATA AS EXPLAINED IN STEPS 3 & 4, 
5S es UNTILL THE HIGHEST LOCATION UNDER TEST 1S REACHED 
: | 
:+(4) 


READ IT AGAIN 
3405) STARTING FROM THE HIGHEST LOCATION UNDER TEST REPEAT STEPS 
3 & 4 UNTIL THE LOWEST LOCATION UNDER TEST IS REACHED 
+6) 5, HOWEVER THIS TIME LOCATIONS WITH XOR 
& 13 =1 ARE WRITTEN TO SWAPPED BAKPAT 
i407) HOWEVER THIS Hi LOCATIONS WITH XOR 


:*(8) BAKPAT AND 

: —' TO BE WRITTEN TO SWAPPED BAKPAT WRITTEN TO 

*& 

ji seseencuceseeesaassescnseanesunsnssasanseessssonsenessausonsees 
122737 000012 000404 TST12: Ay ee CHECK FOR PROPER TEST SEQUENCE 
+ 
002046 JSR PC,SEQERR z*ERROR* REPORT ERROR MESSAGE AND HA.T AT FATHLT 
41 y*xeeexERROR NUMBER 41] anna 


ah at an an 
wo 
SRR 


ee TO TAKE THE EXCLUSIVE OR OF ADDRESS BITS 1 


#400,R3 
000306 1$: #1, a#PASFLG SINITIALIZE THE COUNTER FOR THE SUBTEST 
, 2$: R4,R1 {PLACE THE STARTING ADDRESS OF MEMORY UNDER 


@ABAKPAT ,RO 
R2,R1 CHECK TO SEE IF ADDRESS BIT STORED IN R2 IS SET 
8$ :IF IT IS SET THEN GO TO 8$ 
R3,R1 :CHECK TO SEE IF ADDRESS BIT POINTED BY R3 IS SET 
12$ :IF IT IS NOT SET THEN GO TO 12$ 
RO COME HERE ONLY IF EXCLUSIVE OR . ADDRESS BITS 
:POINTED BY R2 & POINTED BY R3 = 1 IN WHICH 
CASE PREPARE TO WRITE THE LOCATION 
[WITH A COMPLEMENT OF LOCATIONS NOT MEETING 
THIS CONDITION 


000402 BR 1 
030301 : . COME HERE IF ADDRESS BIT POINTED BY R2 IS 1 AND 


004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
004 
0U4 
004 


vy Hoo SS — SS ss 
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2300 CHECK ADDRESS BIT POINTED BY R3 
2301 004164 001774 BEQ 6$ :IF ADDRESS BIT POINTED BY R3 IS O THEN GO TO 6$ 


L 4 
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2302 004166 132737 000002 000306 12$: BITB #2 ,QAPASFLG :I1S IT 2ND OR 3RD PASS OF THE SUBTEST ? 
2303 004174 001001 BNE 14$ IF SO THEN READ THE MEMORY 


M 4 
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RO,(R1) sOTHERWISE WRITE THE MEMORY BFORE READING IT 
148: yaa READ THE MEMORY FOR CORRECT CONTENTS 


16 
PC ERROR y*ERROR* REPORT ERROR MESSAGE 
j**eeekERROR NUMBER 42eaanne 


#2,-(SP) 
RO 


(R1) 
ate READ THE MEMORY AGAIN 


PC,ERROR ;*ERROR* REPORT ERROR MESSAGE 
p**ke*kkERROR NUMBER 43xnnnnn 


rt ge RESTORE THE LOCATION (R1) 


18$ sEXECUTE THE CODE FROM 18$ TWICE 
: (SP) + RESTORE THE STACK POINTER 
000003 MPB #3, QAPASFLG :I1S IT THE 3RD PASS OF THE SUBTEST ? 
20$ :1IF SO THEN GO TO 20$ 
000002 #2,R1 7 IN FIRST 2 PASSES THE PROGRAM PROCEEDS IN 


:MIN. IRECTION 
R1,R5 ; ED THE MAX. ADDRESS UNDER TEST ? 
L 4$ :1F NOT THEN REPEAT FROM 4$ 
000306 @4PASFLG 


000002 000306 #2, QAPASFLG :IF_ IT IS THE 2ND PASS OF THE SUBTEST 
2s. THEN REPEAT FROM 2$ 
000002 : #2,R1 :DIRECTION EXECUTE THE TEST IN MAX. TO MIN. 


R1,R4 HAVE WE REACHED a MIN. ADDRESS UNDER TEST ? 
4 TIF NOT THEN REPEAT FROM 4$ 
012702 020000 #20000 ,R2 [PREPARE TO CHECK: ne MEMORY ‘WITH THE XOR OF 
TADDRESS BITS 8 AND 13 
105237 000307 @APASFLG+1 7 THE SUB TEST HAS OG xee THE XOR ONE KIND 
000307 000002 @APASFLG+1,42 ;HAS TWO XOR COMBINATIONS BEEN CHECKED ? 
1$ F NOT THEN GO TO 1$ 
BH 22$ F ALL THREE HAVE BEEN CHECKED THEN GO TO 22$ 
000010 P iF IT IS THE 2ND XOR COMBINATION THEN CHECK 
~ R3 ;FOR ADDRESS BITS 3 & 8 
pooeie 22$: COM 7: IF THE TEST WAS NOT PERFORMED WITH THE SWAPPED 
BEQ ;BAKPAT THEN RE-EXECUTE THE TEST 
END12: BR 
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IP i TPP iii iii iit iit itiitiiiiittiitititty 
STEST 13 WRITE RECOVERY TEST 
THIS TEST DIFFERS FROM 9-12 IN THAT ., CONSISTS OF A SMALL TEST PROGRAM 
ACTUALLY na pon IN THE 4K BANK UNDER TEST. 
THE PROGRAM IS SELF ry Ae AND MAY BE aig TO DEBUG. 
TO AID_IN THE DEBUG, BEFORE A BANK IS ENTERED ‘'TST13 BNK X 
IS as 444 THIS WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY 


BANK FAILED. 
THE TEST CONSISTS OF 1/2 OF THE BANK STORED WITH ‘MOV R2,-(PC)** 
AND THE OTHER pie CONTAINING ''177667"". '177667"' IS THE COMPLEMENT 
OF *‘JMP (RO)'' INSTRUCTION 
R2 CONTAINS *'COM -(R1)"' INSTRUCTION ON ENTRY TO THE BANK AND R1 CONTAINS 
THE HIGHEST TEST ADDRESS IN THAT BANK. THE HIGHEST TEST ADDRESS IS 
USUALLY ON 4K BOUNDARIES. WHEN TESTING BANK 0 RELOCATED, HOWEVER 
R1 CONTAINS THE — FREE TEST ADDRESS BELOW THE DIAGNOSTIC. 
IF YOU UNDERSTAND THIS SO FAR THE REST IS EASY. 
THE ne EXECUTION IS AS FOLLOWS: 
1. THE *MOV R2,-(PC)'’ INSTRUCTION EXECUTES STORING 
THE CONTENTS OF R2 IN THE ADDRESS IT VACATED (DUE TO -(PC), 
2. SINCE R2 CONTAINS A ‘COM -(R1)'' INSTRUCTION IT COMPLEMENTS 
THE HIGHEST ADDRESS UNDER TEST. THIS ADDRESS CONTAINED 
""177667°' SO AFTER THE COM -(R1) IT EQUALS 110 
CLEVERLY THIS IS THE "‘JMP (RO)'* INSTRUCTION. 
3. THIS SEQUENCE CONTINUES UNTIL THE ‘MOV R2, “lap INSTRUCTIONS 
REACH THE MIDDLE OF THE TEST BANK. THEN THE ‘ (RO)** INSTRUCTION IS 
AND EXECUTED. RO CONTAINED THE RETURN ADDRESS” BACK 


TO TEST 13. 
4. THESE STEPS ARE REPEATED FOR EACH BANK UNDER TEST. 


EAA EAR EK 


122737 000013 000404 T13: CMPB ot ata CHECK FOR PROPER TEST SEQUENCE 


001574 PC,SEQERR s*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
px*xkkkkERROR NUMBER 44xnxaxn 


012702 010247 ' 1$: #10247,R2 as THE OP CODE OF INSTRUCTION MOV R2,-(PC) 
012700 177667 ! #177667 ,RO ‘PLACE THE COMPLEMENT OF THE INSTRUCTION 


MP (R 
: INSURE LOWEST TEST ADDRESS TO EAD 0 OF 4K SEGMENT IS MULTIPLE OF 2 
>SINCE THE TEST STORES ‘MOV R2,-(PC) IN 1/2 AND 177667 IN THE OTHER 1/2 


010546 2$: R5,~(SP) 3SAVE_R5 
295 R4,-(SP) STORE LOWEST ADDRESS ON STACK 


R5 :MAKE POSITIVE BYTE pool OF HIGH ADDRESS 

R4 SAME FOR LOWEST ADDRESS 

R4,R5 7GET DIFFERENCE OF LOwesT ADDRESS AND HIGHEST 

R5 zIF DIFFERENCE IS ODD THEN R4 IS AT LOWEST ADDRESS 
30$ BRANCH IF R4 IS AT LOWEST TEST ADDRESS. 

#2, (SP) : INCREASE LOWEST TEST ADDRESS BY 2 

(SP)+,R4 RESTORE R4 (POSSIBLY INCREASED ey 2 FROM ENTRY) 
(SP)+,R5 RESTORE HIGHEST TEST ADDRESS 

R4,R3 sPLACe THE LOWEST LOCATION UNDER TEST 


s R 
28$ ;LEAVE LOW BITS OF R3 ALONE FIRST TIME IN CASE BANK 0 


ne: eoeeenneneeeneeeeneenneeaneenens. 


t 
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CZKMAF .P11 05-MAR-79 
042703 
001507 
105737 
100504 
020305 
103102 
aes ti 


010301 
052701 
005201 
001402 
020105 
101401 
010501 


132737 
001101 


020304 
103430 
105737 
001002 


012713 


0126 
105737 


001005 


010200 
004767 
000046 


000663 


whe” 09:02. PAGE 53 
09:02 713 


017776 


000405 


017777 


000307 


010247 


WRITE RECOVERY TEST 
3$: #17776,R3 


28$: 


B 5 
SEQ 0053 


:CAUSE_R3 TO POINT TO THE LOWEST LOCATION 
7 IN THE 4K BANK UNDER TEST 

IF ADDRESS WENT TO 0, IT MUST BE A 30k SYSTEM 
GARE WE RELOCATED? 

BRANCH IF YES=TEST BANKO ONL 

;1F R35 IS HIGHER THAN THE HIGHEST LOCATION 
[UNDER TEST THEN EXIT 


BHIS 1 
IF RS LESS THAN 20000 THEN WE ARE TESTING BANKO RELOCATED IN BANKO 
CMP R5 ,420000 


R5,R1 
32$ 

R3,R1 
#17777,R1 
R1 


32$ 


R1,R5 
33$ 
R5,R1 


#1 , QAPASFLG 
16$ 


R3,R4 

8$ 
@APASFLG+1 
6$ 


#10247, (R3) 
R2, (R3) 


R2,RO0 
PC,ERROR 


(SP)+,R1 
(SP) +,RO 
@A4PASFLG 


8$ 


R2,RO _;SA 
PC ERROR 


END12 


21S HIGHEST TEST ADDRESS BELOW 4k? 
BRANCH IF NO 
:SET R1 TO HIGHEST TEST ADDRESS IN BANKO 


3SET R1 TO LOWEST CURRENT TEST ADDRESS 

SET LOW ORDER ADDRESS BITS 

CAUSE _R1 TO POINT TO THE HIGHEST LOCATION+2 
BANK D BY R3 


; MIGHT 

SHAVE HAPPENED IF TESTING A 30K LSI SYSTEM) 
COMPARE R1 TO HIGHEST ADDRESS UNDER TEST 
BRANCH IF WITHIN RANGE 

;SET R1 TO THE MAXIMUM AVAILABLE MEMORY 


:1S_THE LOWEST BIT OF LOCATION PASFLG 
>SET? IN WHICH CASE BACK GROUND HAS 
ALREADY BEEN WRITTEN AND WRITE RECOVERY 

STEST 1S BEING PERFORMED 


OTHERWISE WRITE THE BACKGROUND 
DEFINED AT STEP 3. 

71S THE TEST JUST DOING READ, I.E. 

31S THE PASFLG+1 LOCATION NON ZERO? IF SO 

THEN GO TO 6$ 

[WRITE THE LOCATION WITH THE OP CODE FOR MOV R2,-(PC) 
sREAD (R3) TO CONTAIN CORRECT DATA 


:SAVE RO 
ZAND R1 ON THE STACK 


:SET RO= GOOD DATA FOR ERROR PRINTOUT 
;*ERROR* REPORT ERROR MESSAGE 
7 ****k*k*kERROR NUMBER 45axanne 
sRESTORE R1 
AND RO 
i1F PASFLG IS 0 AND THE MEMORY DOES NOT HAVE 
THE PROPER DATA THEN WE DON'T WANT TO GO AND 
ZEXECUTE THE INSTRUCTIONS STORED IN MEMORY UNDER 
[BRANCH IF PASFLG NOT =0 
VE FOR ERROR REPORT 
*ERROR* REPORT ERROR MESSAGE 
‘keke ekERROR NUMBER G6xxxx«% 


;ABORT TST 13. 





C 
CZ7KMA_ —MACY11 eke OS=MAR-79 09: 0 PAGE 54 
COKMAF P11 O5=MAR=79 09:02 113 WRITE RECOVERY TEST SEQ 0054 


000002 8$: ; INCREMENT R3 BY 2 
000002 ;DECREMENT R1 BY 2 
WRITE THE BACKGROUND DEFINED AT STEP 4. 


HAS STORING THE 177667 REACHED WHERE ‘MOV R2,-(PC) IS? 
1 BRANCH IF YES DON'T DESTROY THE MOV R2,-(PC) IS. 
@A4PASFLG+1 21S THE THE READ ONLY CHECK PASS? 

BRANCH IF YES 
#177667, (R1) sWRITE THE - taas WITH THE COMPLEMENT OF THE 

OP CODE JMP (RO) 
+ eae sREAD R1 10. CONTAIN CORRECT DATA 


PC,ERROR 2 *ERROR* REPORT ERROR MESSAGE 
pxekkekERROR NUMBER 47eannne 


920301 : R3,R1 :1F WE HAVE NOT REACHED THE ae OF 4K BANK 
103722 4$ ;THEN REPEAT FRO™ 4$ 


HERE AFTER PROGRAM RUN IN BANK UNDER TES:' 
062703 020000 13$: ADD #20000 ,R3 OTHERWISE GO TO THE NEXT 4K BANK 
000666 BR 3$ 


122737 900001 000306 14$: CMPB #1, @APASFLG : THE PROGRAM CONTROL COMES HERE AS FOLLOWS 
; 1-PASFLG=0, PROGRAM HAS JUST COMPLETED A 
; WRITE /READ CYCLE FOR THE BACK GROUND 
AND WANTS TO BEGIN Re WRITE a Tp ge ay TEST 
001437 BEQ 24$ ;2=PASFLG=1, PROGRAM HAS JUST COMPLETED 
; THE WRITE RECOVERY TEST AND WANTS TO 
READ MEMORY FOR CORRECT DATA 
103627 END12 3-PASFLG=2, PROGRAM HAS CORRECTLY READ THE 
> MEMORY AND WANTS TO GO THE NEXT TEST. 


105137 000307 COMB @APASFLG+1 ENTER HERE a fet PASFLG=0, ON THE FIRST ENTRY 
sENABLE READ ONLY FOR THE MEMORY AND ON THE SECOND 
SENTRY DISABLE READ ONLY 

001240 BNE 


2$ 
012702 005141 MOV #5141,R2 OM AD THE OP CODE FOR INSTRUCTION COM -(R1) 


012700 177740 MOV #13$-.-6,R0 PLACE THE RETURN ADDRESS IN RO AS 13$ 
060700 ADD PC,RO THUS WHEN THE READ RECOVERY i es 
>THE MIDDLE OF THE 4K MEMORY THEN THE 
; INSTRUCTION em vice WILL BE JMP (RO) 
;BRANCHINGING THE PROGRAM TO 13$ 
000306 15$: eras : INCREMENT PASFLG BY 1. 


000020 173516 16$: BIT #20,aSWR HAS THE PRINTOUTS BEEN SUPRESSED ? 
BNE 18$ :JF SO THEN GO TO 18$ 

000042 TSTB ade ;1S THE PROGRAM RUNNING UNDER ACT? 
BNE 18$ ;BRANCH _IF YES 

001644 JSR PC,PNIMES ; TYPE THE BANK UNDER TEST 

030524 020063 eASCIZ = /TST13 BNK/ 


000113 
- EVEN 
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004767 002454 PC,GE TBNK GET BANK NO. UNDER TESI —— DECWRD FOR PRINT. 
004767 001650 PC ,STPDEC TYPE BANK NO. UNDER TEST 


000113 2 (R3) BEGIN EXECUTING MOV R2,=(PC) ,COM =(R1) SEQUENCE IN TES 


105137 000307 : @A4PASFLG+1 

012700 000110 #110,R0 PLACE THE OP CODE FOR JMP (RO) IN RO 

000745 15$ ; READ THE MEMORY FOR CORRECT DATA AFTER 
: INCREMEMTING PASFLG TO 2 


3TST13 EXITS VIA END12. 
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012737 000377 000316 RELOC: V #377 ,QABAKPAT 
105737 000276 i aAMMAVA 1S THE MEMORY MANAGEMENT BEING TESTED ? 
001065 CONTM™M iF SO, THEN GO aut CONTMM AND CONTINUE TESTING 


:ME 
032777 001000 173422 #1000 ,aSWR RELOCATION WANTED? 
001046 CKDONE [BRANCH IF NO 
105737 000405 @AREL :1F THE PROGRAM HAS ALREADY BEEN RELOCATED THEN ALSO 
100420 RELOER ; PLACE THE PROGRAM BACK IN LOWER CORE 
112737 000200 000405 #200, @4REL ZOTHERWISE PREPARE TO RELOCATE 


sRELOCATE THE DIAGNOSTIC TO HIGHEST AVAILABLE MEMORY 


004767 001542 JSR PC.PNTMES 3 TYPE *REL*’ 
042522 047514 000103 roy /RELOC/ 


013705 000340 @AMAXMEM ,R5 ;PREPARE TO LOAD THF FROGRAM IN THe HIGHEST 
sAVAILABLE MEMORY 
014445 : -(R4) ,=(R5) sRELOCATE THE PROGRAM 
0004 30 R4 ,ABEGIN-50 NEITHER RELOCATE NOR TEST LOCATIONS LOWER THAN BEGIN-5O 


000050 50(R5) 
:*RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY 


013705 000346 RELOZR: MOV @ASAVRS RS RESTORE R5 
105737 000405 TSTB SAREL 21S DIAGNOSTIC IN RELOCATED STATE? 
100016 CKDONE BRANCH IF NO 


012704 000430 Oey chite sPREPARE TO RELOCATE THE PROGRAM TO LOWER CORE 
: +, > 
000340 2 - AMAXMEM 


000405 @AREL 
R5 ,@A#SAVRS iSAVE RS 
AHBEGIN, SP RESET STACK TO LOWER MEMORY 
0350 MO SP ,@ASAVR6 ;'BEGIN’’ USES THIS TO RESET THE STACK 
005150 : aA4LOWER TRANSFER THE PROGRAM CONTROL TO THE “Tower CORE 


000315 : HERE DUE TO “C TYPED? 

BN BRANCH IF YES (TYPE ERROR STACK) 
001702 MM: PC ,MEMMNG 3 walt =e IF THE MEMORY MANAGEMENT 
000276 aAMMAVA iTS MEM. a AVAILABLE ? 

ENDPAS H 

B SCNTMM ;BEGIN TESTING ABOVE 28K 
002036 : PC ,UPM™M Do Mg UPDATE MEM. MANAG. REGISTERS 
000324 3 #LOWTWO,R5 R3 POINT TO THE LOCATION LOWTWO 
092142 PC,GETSIZ LOAD BITS 6-10 OF R2 WITH THE ‘8115 13-17 


020000 #20000.R4 LOCATION IN THE BANK 
“POINTED BY PAGE ADDRESS REGISTER 1 (PAR1) 
020237 172342 R2,04172342 21S THE CONTENT OF R2 LOWER THAN THE CONTENT OF 
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103405 
050104 


162702 
004767 


000167 


010046 
012700 


162716 


101370 
005720 


022626 


000200 
001636 
002112 
000020 


002100 
000006 


174256 


172356 
020000 


172340 


157776 
000002 
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PARITY OR RELOCATE? 


sPAR1 ? 
BLO 2$ ;1F SO THEN GO 2$ 
BIS R1,R4 ; SUBROUTINE GETSIZ LOADED R1 WITH BITS 0-12 
#200.R2 ;OF LOWADD WHICH HAVE NOW BEEN LOADED IN R4 


PC .MMREG ;_ SET MEM. MANAG. REGISTERS 
PC,GETSIZ PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED 
:IN BITS 6-19 OF R2, #160000 IN RO AND BITS 0-12 
SOF LOCATION HIGHADD IN R17 
0 poe ; GET THE ADDRESS OF MAX. MEM. UNDER TEST 


PC,GETSIZ ; PREPARE TO SET UP LOCATION MAXMEM 

PC ,MAXADR ; GET THE MAXIMUM ADDRESS OF AVAILABLE MEMORY 
RO, (R3) sAND_ STORE INTO *MAXME 

CLRMEM :GO TEST A 24K SLICE ABOVE 28K. 


MECISIERS TO GET CURRENT 24K SLICE OF MEMORY ADDRESSES ABOVE 28K. 
;RO= ON ENTRY= #160000 AND ON Pgs gt! VIRTUAL ADDR. UNDER TEST 

:R1= LOW ORDER 12 BITS OF VIRTUAL TEST ADDRESS 

:R2= PAR BLOCK NO. CURRENTLY UNDER TEST. 


MAXADR: MOV RO 5{$P :PUT AIM AVAILABLE ADDRESS ON STACK 
MOV #1723 RO=PAR7 UNIBUS ADDRESS 
:**BEGIN LOOP TO FID SH  ponesé UNDER TEST 
3$: SUB #20000, (SP) ;DECREMENT VIRTUAL ADDRESS BY 4k 
P5 :SET BITS 11:0 TO MAXIMUM VIRTUAL TEST ADDRESS 
R2.-(RO) :DOES CURRENT PAR= TEST BLOCK NO.? 


3$ YES 
RO,4172340 SARE WE AT PARO? 
BHI 2$ ;NO KEEP TRYING 
TO FIND PAR ADDRESS UNDER TEST 

T (ROQ)+ SET TO PAR CURRENT 
(RO) ,R2 ;1S THE BAR BLOCK UNDER TEST GTR THAN ALLOWED? 
4$ sBRANCH IF YES (FALL_INTO ENDPAS) 
iE ky (SP) sEXIT WITH MAXADR= 28k SEGMENT TEST SIZE 
(SP)+,RO SET RO TO MAXIMUM VIRTUAL TEST ADDRESS 
#2,R0 [MAKE MAXIMUM MEMORY +2 
PC z:AND EXIT MAXADR ROUTINE 


(SP) +, (SP)+ iF IXUP STACK 
;AND FALL THRU TO ENDPAS, 


SEQ 0057 
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CZ7KMA_ =MACY11 ate 09:02 PAGE 58 


CZKMAF .P11 05=MAR=7 TYPE ROUTINE FOR ERROR STACK SEQ 0058 
2628 :* TYPE ROUTINE FOR ERROR STACK 
2629 DR een en nen nn nner nnn ee seeee= 
2630 s* 
2631 7* THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT OF THE ERROR STACK 
Sor FOR ONLY THE FAILING BITS IS REQUIRED OR NOT 
seas 
2636 005334 032777 000020 173106 ENDPAS: BIT #20,aSWR ;ARE WE GOING TO TYPE THE ERROR STACK AND END OF PASS? 
2637 005342 001055 BNE $SEOP : IF NOT THEN GO TO $EOP 
2638 005344 012746 177777 $TPSTK: MOV #-1,-(SP) ; THE PROGRAM HAS REACHED THE END AND ERROR 
2639 :STACK AND END OF PASS WILL BE TYPED OUT 
2640 005350 012701 007744 MOV #ENDPRG,R1 :PLACE THE STARTING ADDRESS OF THE ERROR STACK 
2641 zFOR O TO 4K MEMORY IN R1 
2642 005354 012703 000376 TYPSTK: MOV #376,R3 
2643 005360 005216 INC (SP) 7 IF WE HAVE GONE THRU THE ENTIRE 
2644 005362 020137 000310 CMP R1,@4ENDSTK HAS THE END OF THE ERROR STACK BEEN REACHED ? 
2645 5366 103043 BHIS $EO ; THEN GO TO TYPE END OF PASS 
2646 005370 112702 000022 MOVB #18.,R2 
2647 005374 105302 RETSTK: DECB R2 :IF ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED. 
"648 005376 2766 BLT TYPSTK ;BEEN CHECKED FOR ERROR THEN SEE IF THERE 
2649 31S ANY MORE 4K MEMORY BANK 
2650 54 105721 TSTB (R1)+ S OTHERWISE CHECK THE BYTE STORED AT (R1) 
2651 005402 001774 BEQ RETSTK :IF IT IS O WE WILL NOT TYPE IT 
2652 005404 020227 000020 CMP R2,416. :IS THE POINTER PCINTING TO ERROR STACK BYTE 
2653 :MEANT FOR pag Mb ADDRESS FAILURES FOR 
2654 sTHE SPECIFIC MEMORY BANK 
2655 005410 103404 BLO 2$ :IF NOT THEN GO TO TYPE BIT NUMBER 
2656 005412 101026 BHI PARFL TIF IT IS POINTING TO THE STACK LOCATION INTENDED 
2657 :TO COLLECT PARITY FAILURES THEN GO TO PARFL 
2658 005414 004767 001000 JSR PC,TPADER SOTHERWISE TYPE ‘‘ADDRESS ERROR'’ 
2659 005420 000404 BR FAILNM 
94 005422 010237 000312 2$: MOV R2, @4DE CWRD sot, Me, TYPE THE NUMBER OF THE FAILING BIT 
2662 005426 767 001202 JSR PC, TYPDEC :GO TO TYPE THE BIT NUMBER IN DECIMAL 
2663 005432 011637 000312 FAILNM: MOV (SP) , @#DECWRD sPREPARE TO TYPE THE PAGE NUMBER 
2664 005436 004767 001176 JSR PC,$TPDEC 7 IN DECIMAL 
2665 005442 005043 CLR -(R3) 
2666 005444 114113 MOVB -(R1),(R3) ;PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS 
2667 sFAILURE OCCURED 
2668 005446 105021 CLRB (R1)+ :CLEAR THE ERROR STACK 
2669 005450 005043 CLR -(R3) 
2670 005452 105237 000314 INCB a4 TYPCNT sENABLE THE TYPE OUT OF 1 WORDS 
2671 005456 004767 001316 JSR PC,RPTOCT : TYPE THE 4K = AND THE NUMBER OF TIMES 
2672 : THIS FAILURE WAS SEEN 
2673 005462 012703 000376 MOV #376,R3 ZRESET SCRATCH STACK FOR EACH BIT PRINTED. 
2674 005466 000742 HR RETSTK 
2675 005470 004767 000750 PARFL: JSR PC, TPPRER ; TYPE ‘PAR ERR" 
2676 005474 000756 BR FATLNM 
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14 
005616 


005620 
005624 
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004 767 
000167 


002014 
000315 
000406 
000040 
001052 
051523 
000406 
001066 
000042 


060012 


000156 
000250 


001616 
000344 


000310 


177752 
000400 


172724 


000043 
000312 
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99:C2 


END OF PASS 


;* END OF PASS 


$EOP: 


TYPEOP: 


ACT11: MO 
B 


2* SERVICE XXDP/ACT11 
JMP OASE 


TYPE ‘PASS#'’ AND DISABLE PARITY. 
ALSO SERVICE ACT11. 
AND EVERY CONSECUTIVE PASSES UNLESS BIT 4 OF $SWREG IS HIGH 


PC, TPCRLF 
/PASSA/ 


@ASPASS , BADE CWRD 


PC ,STPDEC 
a442,RO 
$DOAGN 
PC,RLODER 


NDAD 
$DOAGN: JMP @ARESTRT 
RLODER: JSR PC,CLRMM 

MOV @FSAVRS ,R4 
4$: MOV ~(R4) ,-<R5) 
CMP R4,a4ENDSTK 
BHI 4$ 
R7S PC 
CONTROL C HANDLER 
(Tuc: JSR PC,RLODER 
JMP APTHLT 


SET R2= PARITY MODULE DISABLE CODE 

[GO DISABLE PARITY MODULES IF SELECTED. 
:CONTROL=C TYPED? 

BRANCH IF YES-RESTORE LOADERS AND HALT- 
: INCREMENT PASS COUNT 

: ASSAD PRINTOUT WANTED? 


AND ' PASSA’ 


s;BRANCH IF NO 
s TWE CA, LF, 


4 ix COUNT 


é I 
GET THE MONITOR ADDRESS 


7 1F NONE 
RESTORE XXDP MONITOR 
TO ACT11 MONITOR. 


JUMP TO ACT SERVICE 
REPEAT TEST IF NOT UNDER ACT11/XXDP 


:STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS 
RESTORE R4 WITH SAVR4 
RESTORE LOADERS 


RETURN FROM RLODER CALL 


RESTORE ABS LOADER 
7 1F NOT APT HALT AT FATHLT 


SEQ 0059 
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000000 000402 


000277 
000200 
000301 


000377 


000001 
000400 


172426 
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ERROR HANDLING ROUTINE 
:* ERROR HANDLING ROUTINE 


2$: 


6$: 


ErRRTYP: 
1$: 


2$: 
3$: 


5$: 


PROGRAM COMES HERE EACH TIME AN ERROR IS ENCOUNTERED THIS 
ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER 


@(SP) ,QASFATAL ;LOAD THE LOCATION S$FATAL WITH THE ERROR NUMBER 
R3,-(SP) ;SAVE R3 


RO,-(SP) zAND RO ON THE STACK 
- IN FATAL FOR APT 
1 ,R3 :GET VIRTUAL ADDRESS or TEST FOR GETBNK 
PC ,GETBNK [GET BANK NO. UNDER TEST INTO PBNK 
:GET BANK UNDER TEST 


@4PBNK ,R3 
R3,Q@A4SFATAL+1  ;STORE FAILING BANK NO. FOR APT 


R3,-(SP) ; TEMPORARILY STORE R3 
#376,R3 ZMAKE R3 AS THE STACK POINTER 
Q4PASFLG, ,-(R3) ZOQUTPUT THE WORD STORED AT 


rete ,(R3) ;PUT ERROR NO. ON ERROR STACK 


(SP) ,~(R3) [PLACE THE RETURN PC AT (R3) 
(R1) ,-(R3) ‘PLACE BAD DATA 
RO, (RS) SAND GOOD DATA ON THE STACK 
4 (R53) (R3) : TAKE THE 
(R3) ZEXCLUSIVE OR OF GOOD AND BAD DATA 
atts RO TO F IND THE BITS THAT FAILED 
RO, (R3) [AND PLACE IT ON THE STACK 


#ENDPRG- -24. RO; Lag CODE BRINGS THE RELATIVE ADDRESS 
RO THE STARTING OF THE ERROR STACK 


ni. -RO FOR THE SPECIFIC 4k 

és 

(SP) + RESTORE THE STACK POINTER 

a4T YPENB :DISABLE ANY TYPE OUT 

@ASPRERR IF THIS IS PARITY PROBLEM 

3$ : THEN GO TO 3$ 

(RO) + [OTHERWISE INCREMENT THE ERROR STACK POINTER BY 1 
OA SADERR :1F THIS IS ADDRESSING PROBLEM 

3$ ;THEN GO TO 3$ 

(RQ) + : INCREMENT THE oe 40 BY 1 

(R3) :1S BIT 15 OF (R3) S 

4$ IF NOT THEN GO TO ts 

#377, (RC) S OTHERWISE oe IF THIS ERROR HAS OCCURED 377 TIMES 
5$ :1F SO DON*T BUMP ERRCR +g 

(RO) : INCREMENT THE ERROR COUNTER 

#1, (RO) ;MORE THAN 1 ERROR OCCURRED ON THIS BIT? 

7 :BRANCH IF NO 

#400, aSWR STOP ERROR PRINTOUT AFTER 1 WANTED? 

4$ :BRANCH IF YES (DON'T TYPE ERROR) 


SEQ 0060 


Siro MACY11 30A(1052) 
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05-MAR~ 


010246 
005777 


100405 


004767 


105737 
001401 


000000 


012602 


000277 
000300 


000402 
900301 
000342 


000006 
001142 
000€16 
000300 


000420 
000007 


172310 


001526 
000042 


000412 
020122 
090000 
000314 
000376 
000402 


7$: 
‘$: 


9$: 


6$: 


10$: 
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:02 RROR HANDLING ROUTINE 


MO 
FNDERR: 
BE 


2$: 


a/TYPENB 
@ASPRERR 


9$ 

PC, TPPRER 
8$ 
@ASADERR 
PC, TPADERR 
8$ 


(RO) + 

(R3) 

2$ 

#6, 0A4TYPCNT 
PC,PUTADR 
PC, TYPERR 
a4 SPRERR 
(SP)+,RO 
(SP)+,R3 
_—— 


2 
#1 ,AASMSGTY 
FATHLT 


R2,-(SP) 
@SWR 


BMI 4$ 
CHECK FOR CONTROL-C KEY 


7$: 


4$: 


6$: 


FATERR: 
SEQERR: 


JSR 


TSTB 


BEQ 


HALT 


MOV 
ADD 
RTS 


PC, CHECKC 
a442 
6$ 


(SP)+,R2 
#2, (SP) 
PC 


PC, TPCRLF 
/ERR #/ 


@(SP) ,@A$FATAL 
@ATYPCNT 
#376,R3 
@ASFATAL ,~(R3) 
~(R3) 


ENABLE THE TYPE OUT ROUTINE 
PARITY ERROR? 


sBRANCH IF NO 
ELSE TYPE "PAR ERR" 


AND DON'T TEST INDIVIDUAL BIT FAILURES. 
“ADDRESS ERROR? 


BRANCH IF NO 
sPRINT "ADR ERR’ 


sPOINT TO NEXT ENTRY IN ERROR STACK 

71S THERE STILL AN ERROR BIT SET IN ERROR. 

:BR IF YES - KEEP FILLING ERROR STACK 

TELL TYPOCT TO TYPE 6 WORDS OF ERROR STACK. 

THE STACK POINTED BY R3 

3GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R1 
SAT LOCATIONS (R3) AND (R3-2) 

: TYPE ERROR STACK ON WORDS) 


:CLEAR ADDRESS/PARITY ERROR FLAGS 
:RES —_ RO 


7 AN 

SARE WE RUNNING UNDER APT? 

:1F NOT THEN TEST FOR HALT 
OTHERWISE INFORM THE APT 
:GOTO FATHLT AND WAIT FOR APT. 


SAVE R2 TEMP 
DOES THE OPERATOR REQUIRE THE PROGRAM TO HALT 
;ON ERROR 


‘IF SO THEN HALT ON ERROR 


:IF | oe C tg THEN PRINT ERROR HISTORY 
ARE WE RUNNING ONDER ACT? 
BRANCH IF NO 


PROGRAM HAS HALTED ON ERROR, R1 IS POINTING 


:TO_A LOCATION WHICH SHOULD HAVE CONTAINED 
THE WORD STORED IN RO 

RESTORE R2 

RESTORE THE RETURN ADDRESS 

RETURN FROM THE SUBROUTINE 


TYPE "ERR #°' 


LOAD THE LOCATION arn WITH THE ERROR NUMBER 
;TELL STPNUM TO TYPE 1 WORD 
: STEN USES R3 a Hee 


T ERROR NO. ON S 
STPNUM REQUIRES tis 
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000560 JSR PC,FA :TYPE ERROR NO. 
000420 APTHLT: TSTB angen yRUNNING UNDER APT? 
BN FNDERR ;BRANCH IF YES 
FATHLT: HALT TFATAL ERROR OR *C HA 
000250 JMP @ARESTRT ; RESTART ist but DON'T CLEAR PASS COUNT 
ZIN CASE’ *C RESTART. 


“pappaneal 
ARITY TRAP HANDLER 
: COME HERE FROM A TRAP TO 114. 
THIS ROUTINE SEARCHES THE AVAILABLE PARITY MODULES AND IF ONE 
“HAS A PARITY ERROR BIT SET THE GET THE PARITY ERROR ADDRESS 
AND CALL THE ‘ERROR'* ROUTINE TO PRINT ERROR MESSAGE. 
7 IF NO PARITY ERROR BITS CAN BE FOUND A FATAL ERROR IS DONE. 


:REGISTER US AGE. 
:RO= HOLDS PARITY MODULE ADDRESSES 
:R1= GETS ERROR ADDRESS FOR ‘ERROR’’ CALL. 


012637 PARERR: MOV (SP)+,@4PARSP ;SET PARSP TO RETURN ADDRESS 
011637 MOV (SP) , AAPARPS SAVE PSW FOR RETURN 
013706 MOV @ASAVRG, SP AND RESET THE SP SINCE NOT ENOUGH STACK ROOM 
:TO COMPLETE THE ERROR SERVICE ROUTINE. 
RO, SAVRO SAVE RO DURING PARITY SERVICE 
R1,SAVR1 SAVE R1 DURING PARITY SERVICE 
000352 @APARMAP ,R :GET PARITY AVAILABLE MAP 
172100 #172100, RO. :RO= FIRST PARITY ADDRESS. 


:ANY PARITY MODULES AVAILABLE? 
:BR IF NO -FATAL ERROR- 
SHIFT PARITY MAP BIT INTO C BIT 
:BRANCH IF THIS PARITY MODULE NOT AVAILABLE. 
PARITY MODULE ERROR BIT SET? 
3$ ZBRANCH IF YES CALL "ERROR'’ ROUTINE 
172136 RO.4172136 DONE ALL PARITY MODULES? 
4$ :BR_IF YES~ GO TO FATAL ERROR CALL- 
000002 : AD #2,R0 ;POINT TO NEXT PARITY ADDRESS 
1$ KEEP TRYING 


7 AND I 
100000 : #100000, (RO) CLEAR PARITY ERROR Ah 
(RO) ,R1 ;GET PARITY MODULE C 
a >SHIFT ERROR ADDRESS BITS 11-5 INTO 15-9 
R1 


R1 
000777 #777,R1_; SAVE ERROR ADDRESS ONLY 
000300 @ASPRERR TELL *ERROR** PARITY ERROR CALL. 
177246 S PC,ERROR : ERROR REPORT ERROR MESSAGE 
* «##**® ERROR NUMBER 50xxxxxx 


SAVRO,RO sRESTORE RO 
SAVR1,R1 RESTORE R1 
@APARPS,-(SP)  ;SET RETURN PSW ON STACK 
@#PARSP,-(SP)  :AND SET RETURN ADDRESS ON STACK 
RETURN TO TEST WHERE PARITY TRAP OCCURRED. 
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ag HERE IF NO PARITY ERROR FLAG FOUND SET 


177554 JSR PC FATERR y*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
51 Tae*#®*ERROR NUMBER S1eeenee 


;RO+R1 ARE SAVED HERE FOR PARITY TRAP DUE 70 INSUFFICIENT 
STACK SPACE BETWEEN sag cae 

SAVRO: 0 E RO DURING PARITY TRAP SERVICE 
SAVR1: 0 ;SAVE R1° DURING PARITY TRAP SERVICE 


105737 000277 TPADER: @4TYPENB ; TYPE ERROR? 
001406 BEQ 1$ BRANCH IF NO 

000160 JS PC,PNTMES ; TYPE CR, LF AND ‘'ADR ER" 
020122 051105 . ADR ERR/ 


1$: > PC 


000277 TPPRER: @4TYPENB ERROR PRINTOUTS ALLOWED? 
BE 1$ ; BRANCH 


IF NO 
0001 34 JSR PC,PNTMES :GO TO TYPE CR, LF AND ‘PAR ERR"* 
020122 051105 . /PAR ERR/ 


PC 
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001323 
123737 
001717 
000764 
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YPE OUT ROUTINE 


NOTYP: 
000002 

4$: 

$TYPE: 
000004 

2$: 
000022 

4$: 

RETTYP: 
000001 ‘ 
000002 . 
000040 000421 $TPCHR: 
177564 2$: 
177566 

4$: 
177706 PCRLF : 

000 

EXTYP: 
177762 TPCRLF : 
000020 171630 PNTMES: 


000042 000046 


;* TYPE OUT ROUTINE 


THIS ROUTINE IS 


R1,~(SP) 
2(SP) ,R1 
(R1)+ 


4 
—- 


(SP)+,RO 
R1 


#1,R1 
R1,2(SP) 
(SP)+,R1 
EXTYP 


440 ,aASENVM 


a4STPS 
$ 


RO, a#$TPB 


EXTYP 


PC, $TYPE 
<1§><12> 


PC 
PC ,,PCRLF 
$TYPE 


#20, ae 


NOTY 
are, a446 
NOTY 


TPCRLF 


USED BY THE PROGRAM TO TYPE OUT ANY CHARACTER 


:I1F THIS TYPE OUT HAS BEEN SUPRESSED THEN 
:PREPARE TO RETURN 


: SAVE R 

AND RO. ON THE STACK 
“PLACE THE ADDRESS OF MESSAGE TO BE TYPED IN R1 
PLACE THE BYTE TO BE TYPED IN RO 
:I1F IT IS _END OF MESSAGE THEN GO TO 4$ 
ZOTHERWISE GO TO TYPE THE CONTENTS OF RO 


sRESTORE RO 

CAUSE R1 TO 

:POINT TO EVEN ADDRESS 
sMODIFY THE RETURN ADDRESS 
RESTORE R1 

zAND RETURN VIA RTS PC 


HAVE TYPE OUTS BEEN DISABLED? 


:1F SO THEN RETURN FROM THE SUBROUTINE 
SWAIT HERE 


UNTIL THE PRINTER IS READY 


z:LOAD DATA TO BE TYPED INTO DATA REG. 
RETURN 

3 CR/LF 

TYPE CR/LF 

NOW GO TO TYPE THE REST OF THE MESSAGE 


sPRINTOUTS ALLOWED? 
[BRANCH IF NO 


RUNNING UNDER ACT 11? 
BRANCH IF YES =NOT PRINTOUT- 
SEND CR/LF AND TYPE MESSAGE. 


SEQ 0064 


N 5 
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THIS ROUTINE IS USED TO CONVERT THE CONTENTS OF LOCATION 
DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPACES 


004767 177732 TYPDEC: PC,PCRLF TYPE CR/LF 


005046 $TPDEC: -(SP) 
013746 000312 MO @ADECWRD,-(SP) ;GET THE = HAS TO BE CONVERTED TO A 


:DeECIMAL 
162716 2$: #10.,(SP) 
4$ 4 DP as IN (SP) WAS LESS THAN 10. THEN 


[OTHERWISE ADD 1 TO THE LOCATION STORING 10'S DIGIT 
zAND RETURN TO 2$ 


sMAKE THE CONTENTS OF (SP) A DECIMAL NUMBER 
:PLACE THE 1°S DIGIT TO BE TYPED 
SMAKE THE CONTENTS OF (SP) A DECIMAL NUMBER 
(SPJ +, 6$-3 PLACE THE 10'S DIGIT TO BE TYPED 
177572 PC, $TYPE 4 i aly THE NUMBER IN DECIMAL FOLLOWED BY 


030040 000060 «AS / 00/ 
R PC ;RETURN FROM THE SUBROUTINE 
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;* OCTAL TYPE OUT ROUTINE 


( BITS - CONTENTS OF LOCATION R3=1 AND RO AR 
DESTROYED BY THIS SUBROUTINE 
To be tues SHOULD BE SET TO THE NUMBER OF WORDS THAT HAVE 


Sete Se Be Be Be Be Be Be Be Be Be 


a epee ep ea RP Ree 


032777 020000 171520 TYPERR: #20000. aSWR ERROR PRINTOUT WANTED? 
OCTXT CH _ IF NO 


177634 PC,PCRLF :TYPE CR/LF 
000012 PC, TYPOCT :TYPE OCTAL NO. 
BR OCTXT ZRETURN VIA RTS PC 
OCTTYP: (R1)+,(R3)+ a THE HIGH ORDER BITS AT LOCATION POINTED 


;BY 
(R1)+, (R3) AND NOW PLACE THE LOW ORDER BITS 
ENABLE THE TYPE OUT OF ONE OCTAL WORD 


Ss 
w= 
ee 


2232325455454 
WOONAUSW 


TYPOCT: 
2$: 


30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


mn 
Nm 


GET BITS 17 & 16 INTO RO 


BR $TPNUM 
177500 RPTOCT: JS P 3; TYPE 3 SPACES 
000040 Se 


FATYP: RO 
000006 Ange . ENABLE THE TYPE OUT OF 6 OCTAL DIGITS 


8g THE CARRY FROM (R3) IN RO 
000060 #60 ,RO :OR THE CONTENTS OF RO WITH AN ASCII O 
177512 af ; TYPE THE OCTAL NUMBER STORED IN RO 


PLACE THE CARRY FROM (R3) IN RO 


L RQ PLACE THE CARRY FROM (R3) IN RO 
177776 :1F WE HAVEN'T TYPED THE 6 OCTAL DIGITS 
BN 4$ : THEN REPEAT FROM 4$ 
000314 IF ALL THE WORDS REQUIRED HAVE NOT BEEN 
TYPED THEN REPEAT FROM RPTOCT 
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3048 
9 


012702 
105037 


032777 


105237 
012701 


022626 
00476 
007516 


004767 
000052 


000762 
013702 
000713 
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001400 
000276 


010000 


000004 
007210 
000340 
177572 
000276 
172340 


0 

172316 
177572 
000104 


177366 
045440 


176736 


172354 


171346 


000124 


MEMMNG : 


MMREG: 


2$: 


4$: 


SRE TMM: 


RE TMM: 
NOMM : 


UPIAM : 


C 6 
UBROUTINE FOR MEMORY MANAGEMENT 


PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANAGEMENT 


IS AVAILABLE OR NOT, 


IF IT IS AVAILABLE THEN WHETHER 


AND 
THE MEMORY ABOVE 28K IS REQUIRED TO BE TESTED OR NOT. 


#1400,R2 
AMMAVA 
#10000, aSWR 
RETMM 
#4,R0 
ANOMM, (RO) + 
#340, (RO) 
avsRo 
aAMMAVA 
#172340,R1 
(R1)+ 
#200,R2 
R2,(R1)+ 
R1,4172356 
2$ 
#7600, (R1) 
#172300,R1 
#77406 (RID 
#17231 
a¥sRO 
(RO) 
ABUSER ,- (RO) 
PC 
(SP)+, (SP)+ 
PC, TPCRLF 
/NO KT/ 


PC,FATERR 


$RE TMM 
34172354 ,R2 
MMREG 


CLEAR THE BYTE THAT IS SUPPOSED TO INDICATE 
; THAT MEM, I 


: MEM. MANAG. SRO 
cyTe IS AVAILABLE THEN SET MEM. MANAG. AVAILABLE 


:R1_IS POINTING TO PARO 
;PARO WILL POINT TO BANK 0 


; SETUP PAR1-PAR6 


sPAR7 IS POINTING TO THE I/O PAGE 
SETUP PDRO=-PDR7 


ENABLE MEM. MANAG, 
RESTORE TIME OUT TRAP VECTOR FOR ANY FUTURE TRAP 


sRESTORE STACK POINTER 
:TYPE ‘NO MEMORY MANAGEMENT MESSAGE 


;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
;***keERROR NUMBER S2eennee 

; RESTORE TIME OUT TRAP VECTOR 

;PREPARE TO UPDATE MEMORY MANAG. REGISTERS 


SEQ 0067 


jak MACY11 athand "Y OS=MAR-79 09: 4 PAGE 68 
CZKMAF P11 OS5=MAR=79 09:02 18 BIT ADDRESS GENERATOR 


THIS SUBROUTINE IS USED TO PLACE THE ADDRESS STORED IN R1 

IN THE LOCATION POINTED BY R3. THE ADDRESS IN R1 IS CONVERTED 

TO AN 18 BIT ADDRESS ONLY IF MEM, MANAG. IS AVILABLE IN WHICH 

SolnTeo er ke — BITS OF THE ADDRESS ARE PLACED IN LOCATION 


177776 $ -2(R3) 
MO PLACE THE ADDRESS STORED IN RI IN LOCATION (R35) 


Vv 
000276 aAMMAVA 31S THE MEM. MANAG. AVAILABLE ? 
6$ 4A NOT THEN RETURN FROM THE SUBROUTINE 


1 AVE R1 
017777 CLEAR BITS O-12 OF THE ADDRESS IN R1 
(R3 LEAVE BITS 0-12 OF THE ADDRESS IN (R3) 
004000 RI :PREPARE TO SHIFT Ri BY 12 PLACES 


WN 
= 


2$ GET THE NUMBER OF PAR IN R1 
172340 #172340,R1 [GET THE ADDRESS OF PAR IN R1 

(R1) ,R1 LOAD R1 WITH THE CONTENTS OF PAR 
010000 onan 


4$ PLACE THE ADDRESS BITS 13-17 IN BITS 11-15 OF R1 


R1 

a PLACE BIT 17 IN LOCATION POINTED BY R3-2 

(R3)+ :PLACE BIT 16_OF THE ADDRESS 

R1,(R3) sPLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3) 
(SP)+,R1 RESTORE Ri 

PC ;RETURN FROM THE SUBROUTINE 


;* GET ADDRESS FROM THE APT MAILBOX 


WWWNWAWWNNWWNWAWW 


ee pat at at Pe at et et 
A) st et ek et et 2s 2s a ot 
SOONAUSWNO 


THIS SUBROUTINE IS USED TO GET ADDRESS FROM APT MAILBOX AND 
PLACE IT IN THE LOCATION USED BY THE PROGRAM TO DEFINE THE 
MEMORY BOUNDRIES. 

PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH aa POINT= 
ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TO 
rs WHERE THE LOW ORDER BITS OF THE ADDRESS HAVE 


ee Me Be Be Be Be Be Be 
a ee RRR HHS 


000001 GETADR: 


rs 
<= 


1(R1) ,-(R3) PLACE THE LOW ORDER BITS OF THE ADDRESS 
-(R3) CLEAR THE LOCATION WHERE THE HIGH ORDER BITS 
HAVE TC BE PLACED 
177777 -1(R1),(R3) :PLACE BITS 16 & 17 
2$: PC RETURN FROM THE SUBROUTINE 
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:* CONVERT 18 BIT ADDRESS TO THE PAR FORM 


THIS SUBROUTINE IS USED TO ring® s a a ee STORED IN 
ios bee POINTED BY R3 AND R342 T FORM IT WILL BE STORED 
IN A PAR, THE RESULT IS ter IN RD. RT IS LOADED WITH BITS 
O-12 OF THE ADDRESS AND RO WITH 160000 


005046 $GTSIZ: -(SP) Ot OF he PLACE ADDRESS BITS 13-17 IN BITS 


WWWWWWNNWWG 
_— eS I SS 
VMN 
OWNAW RW 


012301 GETSIZ: (R3)+,R1 
MO (R3) ,R2 ;LOAD R2 WITH THE LOW ORDER BITS OF THE ADDRESS 
017777 ? SCLEAR ADDRESS BITS 0-12 
000040 ef 
; ;ROTATE R1 AND R2 7 TIMES 


71F RETURN PC IS ZERO THEN IT MUST BE THE 
SFLAG THAT WAS SET AT $GTSIZ 
:POP THE FLAG OFF STACK 

000100 is SKEEP ROTATING 


PLACE THE LOW ORDER ADDRESS BITS IN R1 


LEAVE BITS 0-12 OF THE ADDRESS IN R1 
PC SRETURN FROM THE SUBRORNE 


: (R3)+,R1 
160000 #160000,RO 
RO,R1 


3* SUBROUTINE TO DISABLE MEMORY MANAGEMENT 
om 
ye SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT 


105737 000276 CLRMM: WAS THE MEMORY MANAGEMENT ENABLED ? 
:IF NOT THEN GO TO 1$ 
177572 [DISABLE THE MEMORY MANAGEMENT 
000276 sAND DO NOT ATTEMPT TO TEST MEM. MANAG. 
1$: RETURN FROM THE SUBROUTINE 


:* GET BANK NO. UNDER TEST 

‘necisregate BY ERRTYP AND TST13 TO GET BANK NO. UNDER TEST INTO PBNK. 
:RO=POINTER TO PAR UNDER TEST 

>R3=VIRTUAL ADDRESS ON ENTRY 

2RO+R3 ARE RESTORED ON EXIT. 


007440 GETBNK: MOV RO,-(SP) :SAVE RO 
007442 ! MOV SAVE R3 
BIC 7777, TSAVE ONLY VIRTUAL BANK 8117S 
052703 BIS #10000.R3 ;SETUP R3 SHIFT BI 


WWNANAWNANAS 
MN 

Lo) 

) 
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CZKMAF .P11 OS=MAR-79 09:02 SUBROUTINE TO DISABLE MEMORY MANAGEMENT SEQ 0070 


000241 
006003 


CLC 
1$: SHIFT A BANK B 
SUNTIL IN BITS 2: O> OF R3 
MEMORY MANAGEMENT UNDER TEST? 


;GET PAR ADDRESS AND PHYSICAL BANK NO. 
ASL R sMAKE R3 PAR ADDRESS OFFSET. 
172340 #172340,R3 ;MAKE FULL PAR ADDRESS. 
3) ,RO GET PAR CONTENTS 


; SHIFT _ BANK BITS TO BITS <7:0> 
7SET R3 TO PHYSICAL BANK NO. 
000312 : STORE PHYSICAL BANK NO. 
SRESTORE R3 
(SP)+,RO RESTORE RO 
PC ;RETURN TO CALLER 


; PARITY ENABLE/DISABLE ROUTINE 


: THIS ROUTINE ENABLES OR DISABLES PARITY MODULES AND PRINTS ASSOCIATED MEASSAGES. 
’ IF PARITY AVAILABLE THEN BIT13 OF “REL"' IS SET AND ‘PAR''ITY IS PRINTED. 
: ALSO THE BACKGROUND TEST PATTERN (LOC. BAKPAT) IS SET=376 


REGISTER USAGE. 
:RO= POINTS TO BUS TIMEOUT TRAP VECTOR (LOC. 4) 
:R1= HOLDS PARITY MODULE UNIBUS ADDRESS. 
;R2= ON ENTRY HOLDS ENABLE/DISABLE CODE . 
: IF R2=0 THEN DISABLE 
IF R2=1 THEN ENABLE 
“R3= SCRATCH TO SETUP LOC. PARMAP WITH A MAP OF PARITY MODULES PRESENT. 


CALL IS 
; MOV he = Fat CODE 


032777 004000 170722 PARITY: #4000, aSWR PARITY TEST WANTED? 
00145€ BE 6$ BRANCH IF NO 


012700 000004 #4 ,RO POINT RO TO BUS TIMEOUT ADDRESS. 

000116 #5$--.-6, (RO) SET RETURN FROM TIMEOUT TRAP TO 5% 

PC, (RO) > IN THE CURRENT BANK. 

000352 : @APARMAP [CLEAR PARITY MAP HOLDER 

172140 #172140,R1 >SET R1 TO LAST PARITY MODULE ADDRESS+2 

100000 #100000 ,R3 7SET R3 TO PARMAP AVAILABLE CODE BEGIN. 

a : R2,-(R1) ENABLE A_PARITY MODULE+TRAP IF NOT AVAILABLE. 

000352 R3,@4PARMAP ;NO TRAP TO 5$, SO SET PARITY AVAILABLE. 


R3 + 44 NEXT PARMAP BIT 
2$ ANCH IF NOT DONE ALL PARITY ADDRESSES. 
000104 ABUSER, (RO) PRESET BUS TIMEQUT TRAP VECTOR 
5702 R2 31S THIS A DISABLE CALL? 
001431 6$ SBRANCH IF YES (EXIT) 
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000352 @APARMAP ;WERE ANY PARITY MODULES FOUND? 
4$ sBRANCH IF YES 

176770 JSR PC, TPCRLF PRINT "NO PAR"’ 

050040 051101 ASC /NO PAR/ 


17633€ 18 PC,FATERR i*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
peeeeeeERROR NUMBER 53xaennn 


152737 000040 000405 : 440, a4REL SET PARITY UNDER TEST FLAG 
012737 000376 000316 4#376,Q4BAKPAT  ;SET BACKGROUND PATTERN TO 
sWORST CASE PARITY CODE. 
004767 176732 PC, TPCRLF sPRINT ‘TST PARITY" 
007652 040520 000122 /PAR/ 


007656 000405 3 EXITC ZAND EXIT VIA RTS PC 


:GET HERE IF PARITY ADDRESS TIMED OUT TO LOC. 4 
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CZKMAF .P11 OS-MAR=79 09:02 SUBROUTINE TO DISABLE MEMORY MANAGEMENT SEQ 0072 
3278 007660 022626 5$: CMP (SP)+, (SP, + RESET STACK FROM TRAP 
$505 007662 000741 BR 3$ sKEEP TRYING PARITY ADDRESES. 
3281 007664 142737 000040 0060405 ot BICB 440 ,aAREL ;CLEAR PARITY TESTING FLAG 
3282 007672 EXITC: 
Sez 007672 900207 7$: RTS PC RETURN TO CALLER 
3285 
3286 
3287 
3288 > CHECKC 
3289 3 THIS ROUTINE oy IF COGNTROL=C WAS TYPED AT THE END OF EACH 
TEST OR IN THE ERROR TYPE ROUTINE. 
3291 31F CONTROL=C_ TYPED THE PROGRAM IS RETURNED TO LOWER MEMORY IF IT WAS 
3292 SRELOCATED AND THE ERROR HISTORY IS PRINTED OUT. 
Sar FINALLY IT HALTS AT FATHLT. 
2 
3295 007674 105037 000315 CHECKC: CLRB a4 SAVKBE INIT CONTROL=C FLAG. 
3296 907700 105737 177560 TSTB @A4TKS ZANY CHAR. TYPED? 
3297 007704 100372 ; BPL EXITC BR IF NO-EXIT othe an PC- 
3298 007706 113702 177562 MOVB @4$KBB,R2 GET THE CHAR TYPED 
3299 007712 042702 900200 BIC #200,Re ;CLEAR THE PARITY BIT. 
3300 007716 122702 000003 CMPB #3,Re :IS IT ere ¢? 
3301 007722 001363 BNE EXITC BRANCH IF NO -EXIT VIA RTS PC- 
3302 007724 110237 000315 MOVB R2, @#SAVKBB ELSE sleek THE CHAR. FOR USE AS A FLAG. 
3303 007730 004767 176650 JSR PC; TPCRLF PRINT '**C"* 
5 007734 041536 000 eASCIZ /*C/ 
3505 007740 -EVEN 
ta} 007740 000167 175132 JMP RELOER GO RETURN PROGRAM TO !.OWER CORE IF RELOCATED. 
3308 007744 -=7744 
3309 007744 000000 ENDPRG: 0 : THIS BEGINS THE STORAGE FOR THE ERROR HISTORY 
3310 :STACK.FOR EACH 4K BANK 18. BYTES ARE SAVED 
3311 ALSO THE ABSOLUTE LOADER AND XXDP CODE IS SAVED 
3312 sAFTER THE ERROR STACK 
3313 :FOR 4k MEMORY SIZE THEN PROGRAM=7744+22=7776 
3514 000001 - END 
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CZKMAF .P11 05-MAR-79 09:02 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0673 
ABASE = 000000 1200 
ACDW1 = 000000 1200 
ACDW2 = 000000 1200 : 
ACPUOP= 000000 1200 1275 
ACT11 005552 2694 27008 
DwO = 000000 1200 
Dwi = 000000 1200 
ADDWI0= 000000 1200 
ADDW11= 000000 1200 
ADDW12= 000000 1200 
ADDW13= 000000 1200 
14= 000000 1200 
ADDW15= 000000 1200 
APDW2 = 000000 1200 
ADDW3 = 000000 
ADDW4 = 00000 1200 
= 000000 1200 
Dw = 000000 1200 
ADDW? = 000000 1200 
ADDWB = 000000 1200 
Dw9 = 000000 1200 
ADEVCT= 000000 1200 1206 
ADEVM = 000000 1200 
AENV = 000000 1200-1211 
AENVM = 000000 1209 = 1272 
AFATAL= 000000 1200 1203 
AMADR1= 900000 1200 1228 
AMADR2= 000000 1200 1232 
AMADR3= 000000 1200 1235 
AMADR4= 000000 1200 1238 
AMAMS1= 000000 1200 1222 
AMAMS2= 000000 1200 1230 
AMAMS3= 000000 1200 1233 
AMAMS4= 00000C 1200 1236 
AMSGAD= 000000 1200 1208 
AMSGLG= 000000 1200 1209 
AMSGTY= 000000 1209 1202 
AMTYP1= 000000 1200-1223 
AMTYP2= 000000 120C = 1231 
AMTYP3= 00000C 1200 1234 
AMTYP4= 000006 1200-1237 
APASS = 000000 1200 1205 
APRIOR= 000000 1200 
APTHLT 006230 2721 28378 
APTSIZ 000724 1300 13144 
ASWREG= 000000 1200-1213 
ATESTN= 000000 1200 1204 
IT = 000000 1200 1207 
aUSWwR = 000000 1200-1214 
AVECT1= 000000 1200 
AVECT2= 000000 1200 
000316 1026 1160 = 1268 1491 «1705S «1707-—Ss«1715-~—S«1726* +=«:1790 =: 1822* + 2004* += 2039S 207% 
2126 = 27322136 2149-2152, 2191 2288 = 2344e = 2345 5090x3269 
GIN 000500 1034 1163 1184 «12484 «2548 ©2559 565 
BRTPSZ 001012 13324 
BUSER 000104 10074 1382 3081 ©3255 


CZKMA_ MACY11_30A(1052) O5=MAR=79 09: 
CZKMAF.P11  Q5=MAR=79 09:02 
CHECKC 007674 1547 2812 
CKDONE 005144 2534 2557 
CLRMEM 001540 14854 2599 
CLRMM 007420 1417-1439 
CNTSCP 001672 1546 ©1549 
T 1600 15024 1560 
CONTMM 005172 2531 25784 
CTLC 005620 2691 2720# 
CWRD 000312 1146 1147 
ENDPAS 005334 2576 =. 26 36# 
ENDPRG 007744 1072 1266 
ENDSTK 000310 1143# © 1144 
ENDO 002164 16474 1689 
END1 002264 16894 ©1729 
ENDIO 004030 2196 2204 
END12 004354 23474 2459 
END2 002374 17294 1825 
END3 264 18254 1864 
END4 002752 18644 1950 
ENDS 003120 1950# 2006 
END6 003254 006# 2082 
END? 003500 20824 2204 
ERROR 005630 1604 1667 
2307. 2315 
ERRTYP 005746 2764 
EXITC 007672 3274 32824 
EXTYP 02 2944 2951 
FAILNM 005432 2659 26634 
FATERR 0061 1279-1327 
FATHLT 006236 2804 28394 
FATYP 007010 2836 © 30314 
FNDERR 006114 28014 2838 
GALLOP 003526 2119# 2254 
GETADR 007332 1330 1331 
TBNK 007440 2516 2738 
GETSIZ 007350 2580 2591 
HIGHAD 000332 11714 = 1316 
HIGHTW 0003 11704 = 1315 
LOOP 001610 1505# 1558 
LOWADD 00032 11684 
L 090 11364 ©1137 
LOWER 005150 2567 = 2571# 
LOWTWO 000324 11674 © 1385 
= 000200 9824 2473 
MAXADR 005262 2594 2597 
MAXMEM 000340 11774 = 1314 
MEMMNG 007 1357-2573 
MEMTST 001532 14794 
MMAVA 000276 11184 = 1121 
MMREG 007070 1370 2590 
N = 000054 982" 1279 
1592. 1595 
1724# 1746 
1883 18864 
2024" 2056 
279° 2B 2H 
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02 PAGE 75 
CROSS REFERENCE TABLE <= USER SYMBOLS 
32954 

25674 

2711 31844 

2660*  2663* 2698* 2978 

2640 2757 33094 

1404* 2644 2714 

2347 

2491 

1721 1786 1850 1890 1897 
2444 2456 2473 27314 2883 
3297 3301 

29564 

2676 

1450 1474 1632 28264 2894 
31414 

31984 

2596 31594 

1392 

2025* 2037 2072 

1441 2579 

26084 

1408* 1624 1819 2545 2561 
30574 

1359 2530 2575 3058*  3066* 
30584 3094 

12824 1327 13304 1450 14534 
1600 16024 1632 16354 1659 
17494 1771 17734 1781 17834 
1890 18934 1897 19004 1 
20594 2113 21164 2137 21404 
2307 23104 2315 23184 


1924 


3088 


1982 


3264 


3184 
14778 


2056 


3187* 


24474 


2137 


2153 


SEQ 0074 


2162 
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CZKMAF .P11 OS-MAR-79 09:02 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0075 
24768 2883 26864 2893 28974 3088 30914 3264 32674 
007210 3063 30844 
NOTYP 006470 29274 2963 2965 
OCTTYP 006744 1387 1391 30154 
OCTXT 007062 3011 3014 30474 
ONEPAS 000556 1260 12634 
PARERR 006244 1256 28564 
PARFL 005470 2656 26754 
PARITY 007520 1490 2689 32414 
PARMAP 0003 11854 2862 3247* 3251* 3258 
PARPS 000360 11884  2857* 2888 
PARSP 000356 11874 2856* 2889 
PASFLG 000306 11384 1142 1502* 1860* 1928% 1945* 1977* 1988 1990* 2003* 2024* 2047 2063* 
2065 2070 2285* 2302 2322 2328* 2329 2337* 2338 2427 2434 2449 2467 
2484 2494% 2505* 2522% 2746 
000312 11454 2739 3215* 
PCRLF 006572 1386 29534 2958 2975 3012 
PNTMES 006612 1034 2246 2512 2542 2906 2914 29624 
PUTADR 007242 1374 1377 2794 31064 
PWRDN 000070 10004 1252 
000136 1000 10334 A 
REL = 000405 11134 1259 1465 2407 2535 2537* 2556 2563* 3268*  3281* 
RELBOT 000322 11634 1467 
RELOC 005 1527 25294 
RELOER 005076 2536 25554 3306 : 
RESTRT 000250 1048 064 1066 10724 2709 2840 
TMH 007206 3061 30824 
RETSTK 005374 26474 651 2674 
RETTYP 006530 2931 29404 
RLODER 005576 2702 27114 2720 
RPTOCT 00 2671 30284 3046 
RPT10 003522 21174 2203 2249 
RPT11 004070 2199 2202 2245 22484 
RPT6 003140 19754 2005 
SAVKBB 000315 11504 2571 2690 3295*  3302* 
SAVLDR 001314 1410 1412 14174 
SAVLOC 000354 11864 1998s 
A 000342 1179# 1477 
SAVRO 006414 2860* 2886 29004 
SAVR1 006416 2861* 2887 29014 
SAVR4 000344 1;80# 2712 
SAVRS 000346 1073 11814 1438* 2555 2564* 
SAVR6 000350 1033 1058 11844 1251* 1608 2566* 2858 
SCOPE = 000240 9834 
SEQERR 006166 1575 1 1702 1746 1834 1883 1972 2021 2113 2239 2279 2380 28278 
SETSTK 001220 1265 13924 
SETSWR 000656 1290# 
SLFSIZ 001024 13414 
0 = 177572 11594 3065* 3079*  3186* 
START 000200 1041 10584 
STRTDI 000302 11344 1135 2035* 2064 
SWAPAT 000320 11624 2157 2161 2190* 
SWHALT 001712 15554 
S 000450 12454 1293 1296* 1301* 1334 1448 1494 1553 1557 1618 2244 2248 2508 
2533 2636 2693 2778 2807 2962 3010 3060 3241 
SWREG 000176 105i# 1296 
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CZKMAF .P11 OS5=MAR-79 09:02 CROSS REFERENCE TABLE == USER SYMBOLS SEQ 0076 
Sw11 = 004000 9824 
TBL 001626 13h) 1515#@ 1516 1517 1518 1519 1520 1521 1522 1523 1524 1525 1526 
TKS = 177560 11554 3296 
TPADER 006420 2658 2787 29044 
TPCRLF 006604 1067 2695 2827 29584 2966 3085 3260 3271 3303 
ER 006444 2675 2783 29128 
TRYSR 001014 1318 13344 
TSTGO 001714 1554 15574 
TSTMM = =005156 1453 25734 
TSTREL 001372 1261 14384 
TRP 0005 1264 12664 
TSTSCP OC1 15454 1647 
TSTSIZ 001376 14294 
TSTO 001730 1515 15734 
TST1 0021 1516 16554 
TST10 003502 1523 21104 
TST11 =—004032 1524 22364 
TST12 0041 1525 2277# 2346 
TST13 = 004356 1526 23784 
TST2 002266 1517 16994 
TST3 002376 1518 17444 1823 
TST4 002644 1519 18324 
TSTS 002754 1520 18804 
TST6 003122 1521 19684 
TST7 003256 1522 20184 
TYPCNT 000314 11484 1254* 2670* 2792 2832* 3018*  3045« 
TYPDEC 0066 2662 29754 
TYPENB 000277 11224 §=1125 2764* 2780* 2904 2912 
TYPEOP 005526 26954 
TYPERR 006722 7 30104 
TYPMEM 001206 13884 
TYPOCT 006754 3013 30194 
TYPSIZ 1164 1332 1335 13824 
TYPSTK 005354 26424 2648 
007234 2578 30934 
WRTMEM 000120 10254 1750 1886 1975 
= 1 4024 4054 407 4084 412 4134 417 4184 423 4244 429 430# 
4 4374 442 4434 447 4484 51 4524 455 4564 459 604 463 
4644 467 4684 471 472h 475 4764 479 4804 4 4854 4 4894 
4934 4978 0 5014 502 5034 510 5114 514 5154 518 
5194 529 5304 533 5344 542 5434 546 5474 49 5504 555 5564 
559 5604 563 5644 567 5684 575 5764 579 5804 8 5844 589 
5904 594 5954 601 6024 607 6084 611 6124 616 6178 62 
SADERR 000301 113504 1133 1596* 1719 1783* 1848* 2768 2785 
SAPTHD 000276 1098 11044 1117 
SCNTMM 005176 2577 
SCPUOP 000426 12154 
SDEVCT 000410 12064 1552* 2062*  2186* 
SDOAGN 005572 2701 27098 
SENDAD 000156 994 10444 2707 
SENV 000420 12114 1299 1545 2801 2837 
SENVM §=000421 12124 1317 1616 2946 
SEOP 005476 2637 2645 26884 
SETABL 000420 12104 
SETEND 000450 1110 12394 
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SFATAL 000402 2740* 2748 2831* 2834 


; 


1110 12014 1271 1286 


VOL SYCST 


ze 


s 


2 
2 
2 
2 
5 
5 


16914 17334 1735 
2085 2210 22554 


2882* 
2019 
1832 


1733 17454 
21114 208 2255 


29774 


9974 9994 


29850 3245 
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-$X = 000276 10944 4099 


- ABS. 007746 000 


ERRORS DETECTED: 0 


DSKW: CZKMAF CZKMAE /SOL/ CRE /NL : TOC=CZKMAF .P11 
RUN-TIME: 10 10 . ECONDS 

RUN=T IME RATIO: 19195 i e5 

CORE USED: 11K 27 pages) 





